SEQUENCE LISTING 

<110> Vega, Manuel 

Drittanti, Lila 

<120> HIGH THROUGHPUT DIRECTED EVOLUTION BY RATIONAL MUTAGENESIS 
<130> 37851-911 

<14 0> Not Yet Assigned 
<141> herewith 

<150> 60/315,382 
<151> 2001-08-27 

<160> 735 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 4 GCT 
<400> 1 

Thr Ala Gly Ala Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 " 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arq Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
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Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 








100 










105 










110 






n Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 






115 










120 










125 








~ m : Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly Gly 




130 










135 










140 
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Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


%i 145 








150 










155 










160 


B Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


tjr. 








165 










170 










175 




r *' Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 






180 










185 










190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 










205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




210 










215 










220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 










230 










235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 








250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 








260 










265 










270 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






275 










280 










285 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




290 










295 










300 










Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 


305 










310 










315 










320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 










325 










330 










335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






340 










345 










350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 






355 










360 










365 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




370 










375 










380 










Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 


385 










390 










395 










400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 










405 










410 










415 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 
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420 








42 5 






a *2 n 






Thr 


Thr 


Phe Glu Hxs 


Gin 


Gin 


Pro 


Leu 


Gin Asp Arg 


Met 


lr lie 


Ly s 
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435 






440 






445 








Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys Val 


TX13T 


Lys 


bill 




450 






455 






460 










Glu 


Val 


Lys Asp Phe 


Phe 


Arg 


Trp 


Ala 


Lys Asp His 


Val 


Vci-L 




V ct _L 


465 




4 / U 








475 








*± O VJ 


G±U 


HIS 


Glu Phe Tyr 


Val 


Lys 


Lys 




Gly Ala Lys 


Lys 




Pro 


Ala 






485 










490 






*± J -J 




Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys Arg Val 


Arg 


Glu 


Ser 


Val 






500 








505 






510 






Ala 


Gin 


Pro Ser Thr 


Ser 


Asp 


Ala 


Glu 


Ala Ser He 


Asn 


Tyr 


Ala 


Asp 
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520 






525 








Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 
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535 

















<210> 5 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 20 GCC 



m ; 


<400> 5 






























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


Hp 


1 






5 
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Glu 


His 


Leu 


Ala 


Gly 


He 


Ser 


Asp 


Ser 


Phe Val Asn Trp Val Ala Glu 


S 








20 








25 










30 




E 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu He 
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35 










40 










45 






S 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu Gin Arg Asp 


Phe Leu 






50 










55 










60 








T %.\ 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe Val 


■™. 


65 










70 










75 








80 




Gin 


Phe 


Glu 


Lys 


Gly 
85 


Glu 


Ser 


Tyr 


Phe 


His 
90 


Met 


His 


Val 


Leu 


Val Glu 
95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin He 










100 










105 










110 






Arg 


Glu 


Lys 
115 


Leu 


He 


Gin 


Arg 


He 
120 


Tyr 


Arg 


Gly 


He 


Glu 
125 


Pro 


Thr Leu 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala 


Gly 


Gly Gly 






130 










135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro Lys 




145 








150 










155 








160 




Thr 


Gin 


Pro 


Glu 


Leu 
165 


Gin 


Trp 


Ala 


Trp 


Thr 
170 


Asn 


Met 


Glu 


Gin 


Tyr Leu 
175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin His 








180 










185 










190 






Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin Asn 




Pro 


Asn 
210 


Ser 


Asp 


Ala 


Pro 


Val 
215 


He 


Arg 


Ser 


Lys 


Thr 
220 


Ser 


Ala 


Arg Tyr 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu Lys 




225 










230 










235 








240 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala Ala 










245 










250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp Asn 


Ala 


Gly Lys 
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265 










270 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 
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280 
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Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu Leu 
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300 
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Gly 


Tyr 


Asp 
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Gin 


Tyr 


Ala 


Ala 
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Val 


Phe 


Leu Gly Trp Ala 
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310 










315 








320 




Thr 


Lys 


Lys 


Phe 


Gly 
325 


Lys 


Arg 


Asn 


Thr 


He 
330 


Trp 


Leu 


Phe 


Gly 


Pro Ala 
335 
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Thr 
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Lys 


Thr 


Asn 
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Ala 








340 










Fne 


Tyr 


(j-Ly 


Cys 


vax 


Asn 


Trp 


Tnr 






355 










360 
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TT — t 

Val 


Asp 


Lys 


Met 


Val 


T "I — 

lie 


Trp 




370 










375 




Lys 


T7 — 1 

val 


Val 


Glu 


Ser 


Ala 


T * » — 

Lys 


Aia 


385 










390 






vai 


Asp 


(jin 


Lys 


cys 


Lys 


Ser 


Ser 










405 








lie 


Val 


Thr 


Ser 


Asn 


inr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 
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Glu 


Phe 
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Val 


Lys 


Lys 
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Ser 


Asp 
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Asp 
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Ser 


Glu 
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Ti "I — 
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Ser 
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Ser Asp 
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515 










520 


Arg 
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Gin 
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Lys 


Cys 


Ser 


Arg 




530 
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Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


545 










550 
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Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 
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Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 
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He 


Met 
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Val 
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Val 
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Leu 


Asp 


Asp 
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Ser 


Lys 
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Glu 


Lys 
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Glu 


Ser 


Tyr 
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Val 
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Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 
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115 
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Asn 


Trp 
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Val 
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Lys 




130 
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Tyr 


145 
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345 










0 rr r\ 
350 






Asn 


(jlU 


Asn 
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Pro 
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V al 




410 
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Cys 


Ala 
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lie 


Asp 


Tl 1 T , 
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Asn 


Ser 


425 










430 






Leu 


trill 


Asp 


Arg 


T\/Ttt+- 


Fne 


Lys 


Tllr tt 

Fne 










445 








Asp 


Tit-* — 

pne 


Gly 


T •* t- 

Ltys 


val 


Thr 


Lys 


ijin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






475 










480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


7\ 1 — 

Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


t t— n 

Val 


505 










510 






Glu 


Ala 


Ser 


lie 


Asn 


Tyr 


Ala 


Asp 










525 








riaS 


vai 


oiy 




Asn 


Leu 




Leu 








540 










wet 


Asn 


tain 


Asn 


Ser 


Asn 


Tl 

lie 


Cys 






555 










560 


Leu 


blU 


Cys 


rlic 


Pro 


v ax 


f 1 J-t V 






570 










575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 
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Cys 


He 


Phe 


Glu 


Gin 









620 
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He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 














165 










170 










175 






Ser 


Ala 


Cys 


Leu 
180 


Asn 


Leu 


Thr 


GXU 


Arg 
185 


Lys 


Arg 


Leu 


vax 


Ala 
190 


tzrj.n 


HIS 




Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin 


Asn 




Pro 


Asn 


Ser Asp Ala 


Pro 


val 


lie 


Arg 


Ser 


Lys 


Thr 


Ser 


ax a 


Arg 


Tyr 






210 










215 










220 












Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


vai 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


G±U 


Lys 




225 










230 










235 














Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


ax a 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


A_i_a 


ax a 










245 
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Ser 
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Ser Arg 
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Ala 


Leu Asp Asn 
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260 










265 
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Thr 
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Pro Asp 
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Val 
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Asn 


Arg 


He 


Tyr 


Lys 


He 
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300 
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315 
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Lys 


Phe 
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Lys 
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Thr 
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Thr 
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Asp 
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Thr 
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Ser 
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He 


Asp 
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Thr 


Pro 
415 
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Ser 
420 


Asn 


Thr 


Asn 


Met 


Cys 
425 
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Val 


He 


Asp 


Gly 
430 
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Ser 




Thr 


Thr 


Phe 


Glu 
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Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 










435 










440 










445 
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Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






450 










455 










460 
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Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 
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Glu 
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465 
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Thr 
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Trp 
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Thr 


Lys 


Thr 
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Gly 


Gly 


Gly 
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135 










140 












Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 
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150 










155 










160 




Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 












165 










170 










175 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Tk 1 n 

Ala 


Gin 


His 










180 










185 










190 








Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








195 










200 










205 










Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






210 










215 










220 












Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




225 










230 










235 










240 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 












245 










250 










255 




r- 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










260 










265 










270 






f. ; 
"J.". 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Al a 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








275 










280 










285 










Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


-r- ~\ 

He 


Leu 


Glu 


Leu 


. 




290 










295 










300 












Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




305 










310 










315 










320 


s .. 

¥*' 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


¥1 \ 










325 










330 










335 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










340 










345 










350 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








355 










360 










365 










Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






370 










375 










380 












Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




385 










390 










395 










400 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 












405 










410 










415 






lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 










420 










425 










430 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








435 










440 










445 










Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






450 










455 










460 












Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




465 










470 










475 










480 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 












485 










490 










495 






Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










500 










505 










510 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








515 










520 










525 










Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






530 










535 










540 












Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




545 










550 










555 










560 






xnr 


HIS 


T*"0 t r 

Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 












565 










570 










575 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 










580 










585 










590 








He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








595 










600 










605 










Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 
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Leu 


Pro 
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40 
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Arg 
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Lys 
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Glu 


Lys 
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Ser 


Tyr 
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Met 


Val 
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Arg 
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Lys 


Leu 


He 


Gin 


Arg 


He 






115 
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Asn 


Trp 


Phe 
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Val 


Thr 


Lys 
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135 




Asn 


Lys 
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Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 




620 



22 GCT 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn Gly 


Ala 


Gly 


Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 








Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 








380 










He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 


425 










430 






Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 



445 
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Thr Arg Arg 
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V dl 


Lys 


Asp 


Fne 


irlie 


Arg 


xxp 


4 ^ R 
















CM 71 




GXU 
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Tyr 


vai 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










520 


Arg 


Leu 
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Arg 


Gly 


His 


Ser 


Leu 




530 










535 
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Thr 
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Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 



Asp 


Phe 


Gly 


Lys 

*± O KJ 


Val 


Til it* 


Lys 


Gin 


Ala 


Lys 


Asp 
475 


His 


Val 


Val 


Glu 


Val 

r± O \J 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 
525 


Tyr 


Ala 


Asp 



2 9 GCG 



I±e 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Ala 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly Ala 


Gly 


Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 
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3 55 










3 60 




Cys 


Val 

n *~i r\ 


Asp 


Lys 


Met 


Val 


He 

-5 1-7 r— 

375 


Trp 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 




O Q rr 










3 y 0 








Val 




m n 

w J_ll 


Lys 


Cys 
405 


T ,T7Q 

xjy 0 
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Tl p 

J. 1c 


V d _L 


j.iir 


Ser 
420 


Asn 


Tlir 


Asn 


M/=*t- 

i v iec 




Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 
440 






Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 






45 0 










455 








vai 


Lys 


Asp 


Phe 


Til-. ^ 

Pne 


Arg 


Trp 




4 DO 










470 








m n 


ill s 


Glu 


Phe 


Tyr 
485 


vax 


Lys 


Lys 




rro 


oer 


Asp Ala Asp 




Ser 


r 1 ! it 
lj-LU 


-. 








500 
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i-i±a. 


vj-LIi 


Pro 


Ser 


Thr 


Ser 


Asp 


a j. a 








515 










520 


ij-..-.. : 




Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


LT'. 




530 
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\ iu 




Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


W 
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550 






Jz 
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Tin v 
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His 


Gly Gin 


Lys 


Asp 


Cys 
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Ser 
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Val 
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Lys 
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His 


He 
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Val 
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Asp 
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Phe 
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Lys 
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Ser 


Tyr 


Thr 


Thr 


Gly 


Val 
100 
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Asp 
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Gin 
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Trp 
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Cys 
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Leu 
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Lys 


M/=st- 

i v ieu 


Thr 


al = 
A_La 
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Lys 
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395 










4.00 




fl Tl 


He 
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Leu 
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Lys 


Phe 
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Asp 
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Lys 
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Lys 
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A Q fl 

4t y u 
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1 








5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 










25 










30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Ala 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu Gin Arg Asp 


Phe 


Leu 




50 










55 










60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 










70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 










85 










90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 








100 










105 










110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 






115 










12 0 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala 


Gly 


Gly 


Gly 




130 










135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 










150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 










170 










175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 








180 










185 










190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 










205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




210 










215 










220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 










230 










235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 










245 










250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








260 










265 










270 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






275 










280 










285 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




290 










295 










300 










Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 


305 










310 










315 










320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 










325 










330 










335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








340 










345 










350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






355 










360 










365 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 




370 










375 










380 











530 



535 



-16- 



Lys 


vai 


vai 


Hi it 

LiX XI 


Ser 


7\ *1 

Aia 


Lys 


Aia 


ooo 
















vdl 


7i an 


vjXII 


Lys 


Lyb 


Lys 


OCX 


OCX 










/I AC 

4 UD 










V d. _L 


X I IX. 


OCX. 


7\ c! fl 
ribli 


X 111 












a o n 
ft ^ u 










X 11X 


X J. IX, 


Jr 1 1" 


^JX IX 


U-l a 
nib 


H,l n 

VJI 11 


KD X 11 








yi o c 

4.5 D 










A A f\ 


Hi n 
bill 


Leu 


x IlX 


Arg 


Arg 


Leu. 


7V C? T~V 


XIX b 




4t o U 










/ICC 




/-i "1 ,, 
(jIU 


Val 




Asp 


iriie 


xrlie 


Arg 


Trp 


a £ rz 










4 / U 






dl n 
VjX u. 


nib 


bl U. 




±yr 


Vdl 


Lys 


Lys 










/IOC 








Pro 


bcx 


Asp 


AT =a 

i-ix a 


Asp 


xxe 




ulu 








500 










a. 


bXn 


Pro 


Ser 


Tlir 


Ser 


Asp 


ax a 






515 










52 0 


Arg 


Tyr 




Asn 


Lys 


Cys 


Ser 


Arg 




530 










535 




trie 


PxTO 


Cys 


Arg 


Cjj1.I1 


Cys 


Glu 


Arg 


IT A IT 










550 








Tin? 


U-! cj 

MIS 


Hi -xt 

tjxy 


Hi r-> 


Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 








He 


His 


His 


He 


Met 


Gly Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 




610 










615 





<210> 14 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 



<400> 14 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Ala 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 



i J_e 


Leu 


Gly Gly 


Del 


Lys 


val 


iixy 






J 










AHA 

4 UU 


Sl-s 


m n 

\^Illl 


lie 


Asp 


±rl<J 


i in 


rx (_> 


V <a._L 




41U 








Aid 

41b 






.H.ia. 


Val 


He 


Asp 


bly 


Asn 


Oat" 

oexr 


/IOC 

4 z o 










A "3 rv 
4 o U 






JJCU 


Ol n 

*^-l.ii 


Asp 


Arg 






xj v o 


XT 1J.C 










A AC. 

44 D 














Lys 


V d-L 


1 ill 


Lys 


ri"] -n 

V7-L i± 








4oU 










riJLa 


Lys 


Asp 


His 


Vdl 


vdl 




v ax 






475 










4 oU 




(j±y 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




A Q A 










yi or 

4 y b 




Pro 


Lys 


Arg 


Val 


Arg 


CaXU 


Ser 


Val 


505 










510 






tjlU 


Aia 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








-til s 


Vdl 


Gly Met 


Asn 


Leu 


l v lCL 


Leu 








540 










Men 


Asn 


Gin 


Asn 


Ser 


Asn 


xxe 


Cys 






555 










r~ r~ r\ 

560 


Leu 


(jjIU 


Cys 


Phe 


Pro 


vai 


Ser 


bill 




570 










575 




Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 














620 










3 9 GCA 














He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


lie 


















Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Fne 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


i^ne 


rile 


vax 






75 










o U 


Phe 


His 


Met 


His 


vai 


Leu 


Va 1 

vai 


fin 
bill 




90 














Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


lie 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn Gly 


Ala 


pi,. 
Gly 


Gly 


Cjiy 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


a~\ n 

Vjl u. 


m n 


iyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 



-17- 






210 










215 




Met 


G1U 


Leu 


Vd 1 


Gly Trp 


Leu 


vai 


225 










230 






Gin 


Trp 


He 


Gin 


Glu Asp Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


lie 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


val 


Glu Asp 


lie 


Ser 


Ser 


Asn 




290 










295 




Asn 


(jiy 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


TT_ 1 

Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








lie 


vai 


Thr 


Ser 


Asn 


Thr 


Asn 


i v ie t 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


HIS 




450 










455 




Glu 


T 7- -1 

Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










520 


Arg 


Leu 


Ala 


Arg 


Gly His 


Ser 


Leu 




530 










535 





<210> 15 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<22 3> Mutant rep protein: rep78 



<400> 15 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 
35 


Glu 


Leu 


Pro 


Pro 


Asp 
40 


Glu 


Gin 
50 


Ala 


Pro 


Ala 


Thr 


Val 
55 


Ala 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 
85 


Glu 


Ser 


Tyr 


Thr 


Thr 


Gly 


Val 
100 


Lys 


Ser 


Met 


Val 


Arg 


Glu 


Lys 
115 


Leu 


He 


Gin 


Arg 


He 
120 




220 



7\ cr\ 


Lys 


Gly 


lie 


X Hi. 


OCl 










235 










240 


G v 


lyr 


He 


Ser 


.rile 


ash 


nid 


nld 




*u O \> 










tcc 
-j 




i-iXcl 




Leu Asp 


A art 








D O 










9 70 






ir X.XJ 


Asp 


Tyr 


Leu 


Va 1 




f^l n 


OX11 










OQC 

£+ O ZJ 








Arcj" 


lie 


Tyr 


Lys 


Tl f=> 
lie 


JjCU 


m n 

\3-L LI 


ucu 








300 










Ala 


OCI 


Val 


Phe 


XjSU 




irp 


7\ 1 
nld 






315 










320 


Tnr 


lie 


Trp 


Leu 


"D"he» 
r\Lie 




Pro 


Aid. 




330 










~> -J -J 






Ala 


He 


Ala 


XT-! /~i 


Tnr 


vai 


Pro 


*3 A C 










"3 tr a 






Asn 


Glu 


Asn 


Phe 


Pro 




Asn 


Asp 










J D 3 








Trp 


Glu 


Glu 


Gly 


Lys 




Tnr 


i-i-Lcl 








380 










He 


Leu Gly Gly 


oeir 


Lys 


val 








395 










400 


Ala 


Gin 


He 


Asp 


Pro 


±11X 


irX O 


Val 
V dl 




410 














Cys 


Ala 


Val 


He 


Asp 


vjiy 


Asn 


Cot* 
OCX 


425 










T J U 






Leu Gin Asp 


Arg 


l v iex. 


ir lie 


Lys 


rile 










Ad ^ 








Asp 


Phe 


Gly 


Lys 


1 

Val 


Tnx" 


Lys 


•o-XIl 








460 










Ala 


Lys 


Asp 


His 


val 


Val 


Glu 


Val 






475 










480 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








53 GCT 














He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu. 


Asp 




10 










-Lb 




Ser 


Phe 


Val 


Asn 


Trp 


v ai 


ilia 


V3lU 


25 










J u 






Ser 


Asp 


Met Asp 


Leu 


Asn 


Leu 


Tl _ 

lie 


















Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Fne 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 



125 
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Pro 


Asn 


Trp 




Aia 


vai 


Thr 


Lys 




1 J KJ 














Asn 


Lys 


vai 


vai 


Asp 


bill 


Cys 


Tyr 


145 










lb U 






Thr 


Cjin 


Pro 




Leu 


biin 


Trp 


Ala 










lob 








Ser 


Aia. 


Cys 


Leu 


Asn 


Leu 


Thr 


vjIU 








180 










Leu 


Thr 


111 S 


Vd JL 


Ser 


Gin 


Tin T- 

± nr 








iy b 










U U 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


V a. J. 


lie 




210 










Z lb 




Tiff 4— 

Met 


CilU 


Leu 


T 7 -— , 1 

vai 


Gly Trp 


Leu 


Val 


o o c 
ZZb 










230 






bin 


Trp 


He 


Gin 


Glu 


Asp 


br±n 


Aia 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


lie 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Aia 






275 










280 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 




290 










295 




As ii 


^xy 


Tyr 


Asp 


Pro 


Gin 


iyr 


ai s 


3 05 










310 






Thr 


Lys 


Lys 


Phe Gly Lys 


Arg 


a e n 










325 








Thr 


Thr 


Gly Lys 


Thr 


Asn 


i ie 


Ala 








340 










Fne 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Tnr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


lie 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








lie 


vai 


Thr 


Ser 


Asn 


Thr 


Asn 


Meu 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 








rilS 


Glu 


Phe 


Tyr 


Val 


iiys 


iiys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


brlU 








500 










Ala 


(jin 


Pro 


Ser 


Thr 


Ser 


Asp 


Aia 






515 










520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 




530 










535 




fne 


Pro 


Cys 


Arg 


Gin 


Cys 


tilU 


Arg 


C A H 










550 






fne 


Thr 


His 


Gly Gin Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 








lie 


His 


His 


He 


Met 


Gly 


Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 




610 










615 





<210> 16 
<211> 536 
<212> PRT 

<213> Artificial Sequence 




Thr Arg Asn 








Gly 


Gly 








Xr± U 










lie 


Pro 


Asn 


iyr 


Leu 


T 

Leu. 


JrX (J 


Lys 






1b b 










1DU 


Trp 


Thr 


Asn 








j.yi 




1 / (J 










17c; 

1 / D 




Arg 


Lys 


Arg 


JLitSU. 


v dx 




SJT J_ 11 


n jl 0 


185 










i yu 






Glu 


Gin 


Asn 


Lys 


IjiXU 


Asn 


•ain 


Asn 










one; 








Arg 


Ser 


Lys 


_L 11 J_ 


OCX 




Arg 


xyi 








OTA 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






H "3 C 

A j b 










240 


Ser 


Tyr 


He 


O <3 J_ 




Asn 


Al 3 
.rix d 


Ala 




250 










O ET IT 

^Jbb 




Ala 


Ala 


Leu 


Asp 


Asn 




>aiy 


Lys 


265 










/U 






Pro 


Asp 


Tyr 


Leu 


vai 
285 


pi,. 


bin 


uin 


Arg 


He 


Tyr 


Lys 


lie 


Leu. 


VjIU 


Leu 








jUU 










Ala 


Ser 


Val 


fne 


Leu 


uiy 


Trp 


Ala. 
















OTA 


Thr 


He 


Trp 


lj€U 






ri "^J 






330 














Glu 


Ala 


He 


fila 


nx o 


X 11X 


V CL JL 


Pro 


345 










n r A 

ibU 






Asn 


Glu 


Asn 


fne 


Pro 


irne 


Asn 


Asp 










365 








Trp 


Glu 


Glu 


vjxy 


Lys 




Tnr 


al 0 

Ala 








"D O A 

380 










He 


Leu Gly 


briy 


Ser 


Lys 


vai 


Arg 






395 










/inn 
4UU 


Ala 


Gin 


He 


Asp 


rl U 


±ILZ. 




V dX 




410 










41b 




Cys 


Ala 


Val 


lie 


Asp 


biy 


Asn 


Ser 


425 
















Leu Gin Asp 


Arg 




Jrlie 


Lys 


iriie 










445 








Asp 


Phe 


Gly 


Lys 


val 


Thr 


Juys 


Cjin 








460 










Ala 


Lys 


Asp 


His 


Val 


val 


GlU 


Val 






475 










4 8 0 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










4yb 




Pro 


Lys 


Arg 


val 


Arg 


r+ T ■» i 
CjIU 


Ser 


vai 


505 










510 






Glu 


Ala 


Ser 


i ie 


Asn 


Tyr 


Aia 


Asp 


















His 


Val 


Gly 




Asn 


T 

Leu 




Leu 








540 










Met 


Asn 


Gin 


Asn 


Cot* 
OCX 


Asn 


lie 


v_y 0 






555 










c: c n 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 










575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 









620 
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<220> 

<223> Mutant rep protein: rep68 53 GCT 



<400> 16 



Thr 


Aia 




rne 


Tyr 


bill 


j. ie 


Val 


lie 


Lys 


T7o 1 


Pro 


Ser 


Asp 


Leu 


Asp 


1 








r- 

b 










1U 










Id 




G1U 


ill S 


Leu 


Pro 


Giy 


Tie 

lie 


OCX 


Asp 


O" X. 


Phe 


Val 


Asn 


Trp 


Val 


Aid 


ul Li 








2 0 










O IT 










30 






Lys 


ulu 


Trp 


GlU 


Leu 


Pro 


iriO 




OC1 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


lie 






j b 










A A 

4 U 










45 








G1U 


bin 


Aia 


Pro 


Aia 


Thr 


vai 


Aid 


GlU 


Lys 


Leu 


Gin 


Arg Asp 


irne 


Leu 




50 










55 










60 










Thr 


GlU 


Trp 


Arg 


Arg 


vai 


Ser 


Lys 


Aia 


Pro 


Glu 


Aia 


Leu 


Phe 


rue 


vai 


65 










70 










75 










oU 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


T T "1 

Val 


Glu 










85 










90 










95 




Thr 


Thr 


Gly 


XT 1 

Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


Tl „ 

lie 








10 0 










105 










110 






Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 


Tyr 


Arg Gly 


lie 


Glu 


Pro 


Thr 


Leu 






115 










120 










125 










Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly 


Gly 




130 










135 










140 










-7; Asn 


Lys 


val 


val 


Asp 


G1U 


Cys 


Tyr 


lie 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 












150 










155 










160 


I Li Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 










170 










175 




jp; Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


GlU 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


HIS 


t ;r : : 






180 










185 










190 






'i=i= : Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 










205 








!===: Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


Tl 

lie 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 


jli 


210 










215 










220 










, ; Met 


Glu 


Leu 


T7 — 1 

Val 


Gly 


Trp 


Leu 


T7— 1 

Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


T* _ _ 

Lys 


jj==J: 225 










230 










235 










240 


Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 










245 










250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn Ala Gly 


Lys 








260 










265 










270 






T — | „ 

lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 






275 










280 










285 








Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




290 










295 










300 










Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


TV 1 

Ala 


305 










310 










315 










320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 










325 










330 










335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








340 










345 










350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






3 55 










360 










365 








Cys 


vai 


Asp 


Lys 


Met 


val 


lie 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


i\ i -i 
Ala 




370 










375 










380 










Lys 


Val 


Val 


Glu 


Ser 


7\ "1 

Ala 


Lys 


7\ 1 

Ala 


Tin 

lie 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 


3 85 










390 










395 










400 


val 


Asp 


Gin 


lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 










405 










410 










415 




i le 


vai 


Thr 


Ser 


Asn 


inr 


Asn 


i v iet 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








420 










425 










430 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 






435 










440 










445 








Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




450 










455 










460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


465 










470 










475 










480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










485 










490 










495 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 
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500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 



<210> 17 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 59 GCG 



<400> 17 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 



405 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Ala 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg Asn 


Gly Ala 


Gly 


Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys " 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 








Trp 


Glu Glu Gly Lys 


Met 


Thr 


Ala 








380 










He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 




410 










415 





-21- 




lie 


Vdl 


Thr 


OCX 




± 111. 


7\ C! TH 


I'iC L- 




Ala 


Val 


Ile Asp 


Gly Asn 


Ser 








A O A 
4 U 




















f± -5 U 






Thr 


Thr 


Jrne 


LuXU. 


xllS 


flri 
kjJLll 


\j_LXl 


ri u 


Leu 


Gin Asp Arg 


wec 


File 


Lys 


Phe 






435 




























GlU 


Leu 


Thr 


Aircj 


Ax"Cj 


Leu 


Asp 


nib 


Asp 


Phe 


Gly 


Lys 


val 


inr 


Lys 


Gin 




450 










4b b 










rruU 










Glu 


Val 


Lys 


Asp 


Till A 

File 




Aircj 


Trp 


Ala 


Lys 


Asp 


HIS 


vai 


vai 


GlU 


Val 


465 








/inn 










475 










ion 


vjIU 


fllS 


LI 




iyr 


V d -L 




T atc; 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




















490 










*± o 




Pro 


Ser 


Asp 


Ala 


Asp 


Tip 

lie 


Del 


VJ_L U. 


Pro 


Lys 


Arg 


Val 


Arg 


LrlU 


O ^ V 

DC1 


Val 








cr n r\ 
b U U 










505 










D1U 






Ala 


Gin 


Pro 


Ser 


Thr 


be! 


Asp 


7\ 1 -a 


Glu 


Ala 


Ser 


Ile 


Asn 


Tyr 


Aia 


Asp 






515 










3Z U 


















Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


SS3T 


Ax~cj 


His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Lsu. 




530 










TT ~3 C 

b.3b 










540 










Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Airg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


lie 




545 






550 










555 












Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


vai 


Ser 


m n 


ssss: 








565 










570 










575 




f=>i Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








580 










585 










590 








His 


His 


Ile 


Met 


Gly Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






595 










600 










605 








ri! Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 


Ile 


Phe 


Glu 


Gin 










610 










615 










620 











<210> 18 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 68 59 GCG 



<400> 18 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


Ile 


Val 


Ile 


Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 


1 






5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


Ile 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 








25 










30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


Ile 




35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Ala 


Gin 


Arg 


Asp 


Phe 


Leu 




50 










55 










60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 










70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 










85 










90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


Ile 






100 








105 










110 






Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


Ile 


Tyr Arg Gly 


Ile 


Glu 


Pro 


Thr 


Leu 






115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala 


Gly Gly Gly 




130 










135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


Ile 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 










150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu Gin Tyr 


Leu 










165 










170 










175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 








180 










185 










190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 










205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


Ile 


Arg 


Ser 


Lys 


Thr 


Ser Ala Arg 


Tyr 




210 










215 










220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


lie 


Thr 


Ser 


Glu 


Lys 


225 










230 










235 










240 


Gin 


Trp 


Ile 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


Ile 


Ser 


Phe 


Asn 


Ala 


Ala 
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245 



Ser 


Asn 


Ser Arg 


Ser 


bin 


lie 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


ax a 






2 75 








0 Q n 
Z 0 U 


Pro 


Val 


Glu Asp 


lie 


Ser 


Ser 


Asn 














z y 3 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


■3 n c 










.51 u 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










"DOC 

325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


lie 


Ala 








340 










Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


71 l _ 

Ala 


385 










390 






M; Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








w, He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


e : 






420 










s W Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


i y 




435 










440 




Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 




450 










455 




1?;' Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


%■} 4 65 










470 






s Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 










485 








- , Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 








500 










H* Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










520 


fs== Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 




530 










535 





<210> 19 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



<400> 19 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 
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Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 



260 



445 



Asp 


Phe Gly Lys 


Val 


J. ll-L 


Lys 


Gin 




460 












Lys Asp His 


Val 


V CL _L 


Glu 


Val 




475 








480 




Gly Ala Lys 


Lys 


Axcj 


Pro 


Ala 




490 






495 




Pro 


Lys Arg Val Arg 


m ii 


Ser 


Val 


jUj 






m n 

Jlu 






fin 


Ala Ser He 


Asn 


iyr 


Ala Asp 






525 








HIS 


Val Gly Met 


Asn 


Lieu 


Met 


Leu 




540 










TUT ,-^4- 

Met 


Asn Gin Asn 


Ser 


Asn 


He 


Cys 




555 








560 


Leu 


Glu Cys Phe 


Pro 


Val 


Ser 


Glu 




570 






575 




Lys 


Ala Tyr Gin Lys 


Leu 


Cys 


Tyr 


585 






590 






Pro 


Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 






605 








Cys 


He Phe Glu 


Gin 









620 



74 GCG 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Ala 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly Ala 


Gly 


Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu Asp Asn 


Ala 


Gly Lys 


265 










270 
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T1 i= 
-L J.C 


l v Jct 


Ser 


Leu 


r T 1 Vi V" 


J-iy O 


Thr 

1 J. IX. 


Ala. 






275 










o « A 


Pro 


vax 


Glu Asp 


lie 




Q ^ -v— 
OCX 






1 Q A 














Asn 


pi,. 


Tyr 


Asp 


Pro 


bin 


Tyr 


Al =5 


O ft r 










o 1U 






Thr 


Lys 


Lys 


Phe 




Lys 


Arg 


Aon 










o o c 








Thr 


Til it 


Gly 


Lys 


Thr 


Asn 


xxe 


Al =» 








340 










rr ±1 c 


lyr 


Gly 


Cys 


V d.1 




r r-v~- r -i 
xrp 


X Hi 






355 










"3 £ A 


Cys 


vax 


Asp 


Lys 


Met 


Val 


lie 


Trp 




370 










owe 
-5 /b 




Lys 


Val 


Val 


Glu 


Ser 


ax a 


Lys 


ax a 


385 










390 






vax 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








xxe 


T7— i 1 

vax 


Thr 


Ser 


Asn 


Thr 


Asn 


l v lct 








420 










Thr 


Thr 


Phe 


Glu 


TT J 

HIS 


Gin 


Gin 


Pro 






435 










A A A 

440 


LaXU 


T ^T 1 


Thr 


Arg 


Arg 


Leu Asp 


nlS 




450 










455 




Glu 


VaX 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 








HIS 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Leu 


Ala 


Arg 


Gly His 


Ser 


Leu 




530 










535 





<210> 23 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



<400> 23 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Ala 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 



IT -L w 






Leu 


Val 


Gly 


Gin 


Gin 


















7\ ■y-»/~i- 


xx e 


xyr 


xiy » 


lie 


J-jtr u. 


\3J- Li 


UC Li 


















ai =s 

Ala 


Ser 


V ClX 


rne 


T 

Leu 


Pi \r 

biy 


irp 


















^ u 


Tin v 
± ill. 


lid 


xrp 




riic 




Pro 


Ala 




J J U 










^ R 




hi n 


Al =a 


Tic, 

X it. 


Al a 


m o 


± ii j_ 


V CtX 


IT J_ L^ 


"3 A R 
3 % D 










^ n 

J O U 






Asn 


bill 






r I U 




A an 




















xrp 


ulU 


bXU 


kjiy 


Lys 




JL 11X. 


Ala 








jOU 










Tie 

x xe 


T 

Leu. 


bxy 


briy 


O C 1- 




val 


Arg 
















/inn 
4 u u 


A 1 a 


vjlll 


He 


Asp 




± lix. 


Pro 


Val 




4 xu 










4t X o 




Cys 


ax a 


Val 


He 


Asp 


biy 


Asn 


Cor 
Del 


4zb 










yl "3 n 

4 j U 






Leu 


bin 


Asp 


Arg 




xrilti 


Lys 


XT 11C 










yi a r 
44t b 








Asp 


ir lie 


Gly Lys 


V CL 1 


j. ill. 


T A7 0 

uy o 










460 










Til 

Axa 


Lys 


Asp 


His 


vax 


vax 


Glu 


Val 






475 










480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala Asp 










525 









86 GCG 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn Gly Ala 


Gly 


Gly Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 
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180 










Leu 


Thr 


HIS 


vai 


Ser 


bin 


Thr 


Gin 






T Ci IT 

195 










o a r\ 
200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


val 


lie 




210 










215 




Met 


GlU 


Leu 


val 


Gly 


Trp 


T i 

lieu 


vai 


225 










230 






G±n 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


lie 


Lys 








260 










lie 




Ser 


Leu 


Thr 


Lys 


Thr 


Aia 






275 










280 


Pro 


val 


Glu Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 








340 










Til-. 

Pne 


Tyr 


Gly Cys Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








l±e 


TT_ 1 

Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










52 0 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 




530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


545 










550 






Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


He 


His 


His 


580 
He 


Met 


Gly 


Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 




610 










615 





<210> 24 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<2 23> Mutant rep protein: rep68 
<400> 24 

Thr Ala Gly Phe Tyr Glu He Val 
1 5 



185 










190 






G1U 


Gin 


Asn 


Lys 


bilU 


Asn 


bin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


tjlU 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


7\ "I -. 

Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 






Trp 


Glu Glu Gly 


Lys 


Met 


Thr 


Ala 








380 










lie 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 


425 










430 






Leu 


Gin Asp Arg 


Met 


Phe 


Lys 


Phe 










445 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






475 










480 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 








540 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






555 










560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 










575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 














620 











86 GCG 



He Lys Val Pro Ser Asp Leu Asp 
10 15 
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Glu His Leu Pro 
20 

Lys Glu Trp Glu 
35 

Glu Gin Ala Pro 
50 

Thr Glu Trp Arg 
65 

Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 

260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
37 0 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 




Gly He Ser Asp 

Leu Pro Pro Asp 
40 

Leu Thr Val Ala 
55 

Arg Val Ser Lys 

70 

Gly Ala Ser Tyr 
85 

Lys Ser Met Val 

He Gin Arg He 
120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 
280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 
360 

Met Val He Trp 

375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Gly His Ser Leu 

535 



Ser Phe Val Asn 
25 

Ser Asp Met Asp 

Glu Lys Leu Gin 
60 

Ala Pro Glu Ala 
75 

Phe His Met His 

90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 
140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 

170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 

330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 




Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 
80 

Val Leu Val Glu 
95 

Leu Ser Gin He 

110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 

205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 

335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 

365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 
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<210> 25 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 88 GCC 
<400> 25 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Ala Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 * 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 " 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 " 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
450 455 460 
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Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


46b 








A1 C\ 
*± l U 










475 










480 


Glu 


ril S 


b_LU 




t "y~ 

iyr 


Val 

V Ct _L 






¥ 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










/IOC 

4ob 










490 










A Q c 




Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


bill 


Pro 


Lys 


Arg 


V d -L 


Arg 




O CI 


Val 






b U U 










DUO 
















Ala 


bin 


Pro 
515 


Ser 


Tnr 


OCX 


Asp 






Ala 


Ser 


1J.C 


Asn 

J / J 




Ala 


Asp 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 


530 










bob 




















Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


545 






IT IT A 

bbO 










555 










3 O U 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








bob 










570 










575 




Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


Lys 
585 


Ala 


Tyr 


Gin 


Lys 


Leu 
590 


Cys 


Tyr 


He 


His 


His 
595 


He 


Met 


Gly 


Lys 


Val 
600 


Pro 


Asp 


Ala 


Cys 


Thr 
605 


Ala 


Cys 


Asp 


Leu 


Val 
610 


Asn 


Val 


Asp 


Leu 


Asp 
615 


Asp 


Cys 


He 


Phe 


Glu 
620 


Gin 









<210> 26 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein:rep 68 88 GCC 



<400> 26 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 






5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 








25 










30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 




35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 




50 










55 










60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 








70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Ala 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 










90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 








100 










105 










110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg Gly He Glu 


Pro 


Thr 


Leu 






115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg Asn Gly Ala Gly Gly Gly 




130 










135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 








150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 
165 


Gin 


Trp 


Ala 


Trp 


Thr 
170 


Asn 


Met 


Glu 


Gin 


Tyr 
175 


Leu 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 






180 










185 










190 






Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin 


Asn 


Pro 


Asn 
210 


Ser 


Asp 


Ala 


Pro 


Val 
215 


He 


Arg 


Ser 


Lys 


Thr 
220 


Ser 


Ala 


Arg 


Tyr 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 










230 










235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 








250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala 


Ala 


Leu Asp Asn Ala Gly Lys 








260 










265 










270 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 






275 










280 










285 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 
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290 










295 








T O A 










Asn 


G±y 


Tyr 


Asp 


Pro 


Gin 


Tyr 




Aid 


QCl VO.J- 


lr lit- 


J_jfc= U. 


Gly Trp 


Ala 


305 






310 








.ixo 










3 A U 


Thr 


Lys 


Lys 


Pne 


Gly Lys Arg 


Asn 


Thr 


_l j_ e i rp 


XjS"L1 




(j_Ly 


xtxTO 


ril Ct 








325 










330 








u n c 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


(j-LU 


Ala He 


Ala 


TT A r-, 

JtiXS 


Tnr 


va.1 


trJL w 






340 










345 








i n f\ 

350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






355 










360 








3 65 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu 


Gly 


Lys 


Met 


Thr 






370 










375 








380 










Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Aia 


He 


Leu Gly Gly 


Sex 


Lys 


Val 


Arg 


385 










390 








395 










/inn 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin He 


Asp 


Pro 


Thr 


Pro 


Val 








405 










410 








415 




lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala Val 


He 


Asp 


Gly Asn 


Ser 








420 










425 








430 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Ti/r^-v -4- 


Phe 


Lys 


iriie 






435 










440 








445 








Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly 


Lys 


Val 


Thr 


Lys 






450 










455 








460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys Asp 


His 


vax 


Val 


Glu 


va± 


465 










470 








475 










4oU 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


i-i J_ct 










485 










490 








495 




Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys Arg 


Val 


Arg 


Glu 


Ser 


Val 








500 










505 








510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala Ser 


He 


Asn 


Tyr 


Ala 


Asp 






515 










520 








525 








Arg 


Leu 


Ala 


Arg 


Gly His 


Ser 


Leu 


















530 










535 



















<210> 27 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 78 101 GCA 



<400> 27 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 








5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 










25 










30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




50 










55 










60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 










70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 










85 










90 










95 




Thr 


Thr 


Gly 


Val 


Ala 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 








100 










105 










110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 






115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn Gly 


Ala 


Gly Gly Gly 




130 










135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 










150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 










170 










175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 








180 










185 










190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 



195 200 205 

-33- 




Pro 


Asn 


Ser 


Asp 


"A "1 

Ala 


Pro 


vai 


lie 




210 










z lb 




Met 


Glu 


Leu 


Val 


7"*1 t rr 

Gly 


Trp 


Leu 


vai 


225 










230 






Gin 


Trp 


-T- 7 

He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


LrXn 




Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


inr 


Aia 






275 










1 o r\ 

2 8 0 


Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly Tyr Asp 


Pro 


bin 


Tyr 


Aia 


305 










310 






Thr 


Lys 


Lys 


Phe 


7~*H t r 

Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser Asp 


Ala Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


71 7 

Ala 






515 










520 


Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser 


Arg 




530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


545 










550 






Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 










lie 


His 


His 


He 


Met 


Gly 


Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 




610 










615 





<210> 28 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 
<400> 28 

Thr Ala Gly Phe Tyr Glu He Val 

1 5 
Glu His Leu Pro Gly He Ser Asp 
20 

Lys Glu Trp Glu Leu Pro Pro Asp 




Arg 


oer 


Lys 


1I1X 


OCX 


AT a 




iyr 








ZZ\) 










Asp 


Lys 


biy 


Tl ^ 


X 11X 


OCX 




j-j_y o 






Z JO 














Tyr 


Tip 


oci 


ir lie 


Asn 


riJ.a 


riXa 




OCA 










O ^ R 




7\ "1 -i 

Aia 


Aia 


Leu 


Asp 


Asn 


ill cL 


biy 


T ire? 

j_iy s 


2 65 










o ""7 n 

Z / U 






Pro 


Asp 


Tyr 


Leu 


77-1 1 

vai 


biy 


bin 


bin 


















Arg 


lie 


Tyr 


Lys 


Tl- 


Leu 


blU 


Leu 








~y r\ n 










Ala 


Ser 


vai 


Pile 


Leu 


/7l, r 

<jiy 


Trp 


Aia 
















*5 ^ n 


Tnr 


lie 


Trp 


Leu. 


rxle 


r*~\ 77 
vjxy 


"D -y-/— \ 

rlU 






330 










O c 




tjlU 


Ala 


i ie 




±11 s 


Tnr 


vai 


riQ 


345 










o c n 
350 






Asn 


Glu 


Asn 


Plie 


Pro 




Asn 


Asp 










365 








Trp 


Glu 


Glu 


biy 


Lys 


Met 


Tnr 


Aia 








o o r\ 










1 le 


Leu 


biy 


Gly 


Ser 


Lys 


TT- "I 

Val 


Arcj 






395 












Aia 


bin 


lie 


Asp 


Pro 


XllX 


Jri U 


val 




41U 










*fclo 




Cys 


Aia 


vai 


lie 


Asp 


biy 


Asn 




425 










/i n 






Leu 


bin 


Asp 


Arg 


Mot- 
ile: L. 


Irilc 


Lys 


it lie. 










445 








Asp 


Fne 


biy 


Lys 


vai 


Tnr 


Lys 


bill 








460 










Ala 


Lys 


Asp 


His 


77_ 7 

Val 


77- 7 

Val 


■%■% 

GlU 


vai 






475 










A O A 


Gly 


Gly 


71 7 „ 

Ala 


Lys 


Lys 


Arg 


Pro 


Til n 

Aia 




490 










4 95 




Pro 


Lys 


Arg 


77_ 7 

Val 


Arg 


Glu 


Ser 


TT- 1 

vai 


505 










510 






Glu 


71 1 „ 

Ala 


Ser 


He 


Asn 


Tyr 


7\ -J — 

Ala 


Asp 










525 








His 


val 


laly 


Met 


Asn 


Leu 


Met 


Leu 








540 










Met 


Asn 


Gin 


Asn 


Ser 


71 _ 

Asn 


lie 


Cys 






555 










560 


Leu 


Glu 


Cys 


Phe 


Pro 


77-7 

Val 


Ser 


Glu 




570 








575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 














620 










101 


GCA 














He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 
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35 

Glu Gin Ala Pro 
50 

Thr Glu Trp Arg 
65 

Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
3 05 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 

<210> 29 
<211> 621 
<212> PRT 




40 

Leu Thr Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Ala Ser Met Val 

lie Gin Arg lie 
120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val lie 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin lie Lys 

Thr Lys Thr Ala 
2 80 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 
360 

Met Val lie Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
4 85 

Asp lie Ser Glu 

Thr Ser Asp Ala 
520 

Gly His Ser Leu 
535 



Glu Lys Leu Gin 
60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly lie 

Thr Arg Asn Gly 
140 

lie Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly lie 
235 

Ser Tyr lie Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg lie Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr lie Trp Leu 
330 

Glu Ala lie Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

lie Leu Gly Gly 
395 

Ala Gin lie Asp 
410 

Cys Ala Val lie 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser lie 




45 

Arg Asp Phe Leu 

Leu Phe Phe Val 
80 

Val Leu Val Glu 
95 

Leu Ser Gin lie 
110 

Glu Pro Thr Leu 

125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

lie Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 

335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 

365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 
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<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 .124 GCC 
<400> 29 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ~ 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 " 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly Ala Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 ISO 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
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485 490 495 



Pro Ser 


Asp 


7\1 a 


Asp 


He 


Ser 


m n 

kjX LI 


XT J- (J 


Lys 


Arg 


V GL X 




O-L LI 


O CI 


V ctx 
















3 \J 3 










_J -L U 






Ala Gin 


Pro 


Ser 


Thr 


Ser Asp 


7\ "1 

i\±a 


b-LU 


-A._L.cA 


Ser 


xxe 


Asn 


Tyr 




i\Sp 




3-L 3 










con 

_J <Zr \J 










525 








Arg Tyx 


(~* "1 t- 

n 


Asn 


Lys 


Cys 


Ser 


Arg 




■\7--r, 1 






ribli 


lieu 






Do U 










535 










540 










file IrxO 


Cys 


Arcj 




Cys 


Glu 


Arg 




7\ C3Y-1 

rlbli 


Gin 


noil 


Qpr 
OC1 


2\ CJTI 
noil 


X -L 


Cys 


3 *± j 








550 










555 










560 


Phe Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








565 










570 










575 




Ser Gin 


Pro 


V d-L 


Cot* 
OCX 


Val 


Val 


T .\rQ 
J_iy » 


lj j/ D 




iyr 


V_3_L ±1 








Tvr* 






jOU 










303 










con 

O ^ L/ 






He His 


His 


i le 


Tv/r,-, 

Jrie c 


Gly Lys 


Vdl 


rXO 


Asp 




v-.ys 


J. I1X 


AT a 
x^Xd 


fc> 






595 










600 










605 








Leu Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 








610 










615 










b^-. U 










<210> 30 




























<211> 536 




























<212> PRT 




























<213> Artificial Sequence 




















<220> 






























<223> Mutant rep protein: rep68 


XZ~i 
















<400> 30 




























Thr Ala 


Gly 


Phe 
xrixc 


xyx 


Glu 


He 


Val 


xxe 


Lys 


vai 


Pro 


Ser 


Asp 


Leu. 


ASp 


1 
















1U 










1j 




Glu His 


Leu 


p-ro 

JT J_ KJ 


nil T7 








Ser 


rne 


val 


Asn 


Trp 


vax 


jfi±a 


bill 






z u 










z o 










*a n 
J u 






Lys Glu 


Trp 


m n 






it j_ 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


lie 




35 










40 










4 o 








Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


lieu 


bin 


Arg 


Asp 


T>T-i j-. 

riie 


Leu 


50 










3 O 










o u 










Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


val 


65 








70 










/ O 










q n 
o u 


Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


hllS 


vax 


Leu 


vai 


bill 








85 
























Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Cjin 


lie 






100 










105 










110 






Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Lrly 


Ala 


UlU 


Pro 


Thr 


Leu 




115 










12 0 










X^io 








Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly 


(jjly 


130 










135 










140 










Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


x ie 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 








150 










ice 
-Loo 












Thr Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


wet 


tiXU 


bin 


Tyr 


Leu 








165 










x / u 










_L / D 




Ser Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


vax 


Aia 


(-1 1 t-, 

va±n 


HIS 






180 










1 or 










ion 






Leu Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


(jlU 


vj±n 


Asn 


Lys 


bill 


Asn 


bin 


Asn 




195 










200 










one 

z u o 








Pro Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Tiir 


Ser 


Ma 


Arg 


Tyr 


210 










215 










ZZ U 










Met Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


lie 


Thr 


Ser 


GlU 


Lys 


225 








230 










O "3 C 
Z JO 












Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


lie 


Ser 


Phe 


Asn 


Til - 

Ala 


Ala 








245 










OCA 

zou 














Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 






260 










265 










270 






lie Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 




275 










280 










285 








Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


290 










295 










300 










Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 


305 








310 










315 










320 
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Thr 


Lys 


Lys 


Phe 


tsiy 


Lys 


Arg 


Asn 










o o c 

325 








Thr 


Thr 


Gly Lys 


Thr 


Asn 


ne 


Til a 

Aia 








340 










Phe 


Tyr 


Gly 


Cys 


val 


Asn 


Trp 


Thr 






355 










o £ r~\ 


Cys 


Val 


Asp 


Lys 


Met 


Val 


lie 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










3 90 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








I±e 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


i v ieu 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










520 


Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu 




530 










535 





<210> 31 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 
<400> 31 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 



Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 










335 






Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


.54 b 










Ten 

JJU 






Asn 


Glu 


Asn 


Phe 


rlO 


IT IlC 


rioXX 












"3 £. R 
J O -J 








ir P 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 


j_ j. e 


Leu Gly Gly 




Lys 


Val 


AlTCJ 






395 










Ann 


rii. cL 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 










415 




Lys 


Ala 


Val 


He 




Gly Asn 




4z b 










430 






Leu 


Gin Asp 


Arg 




Phe 


Lys 


Ph.e 










A A [T 

44b 








Asp 


Phe 


Gly 


Lys 


vai 


Thr 


Lys 


m n 








460 










Ala 


Lys 


Asp 


His 


vai 


Val 


Glu 


Val 






475 










480 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 










525 









125 GCG 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr Arg Gly He 


Ala 


Pro 


Thr 


Leu 










125 








Thr Arg Asn Gly 


Ala 


Gly Gly Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 
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225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

405 " 410 415 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 ~ 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

515 " 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 * 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 
545 ' 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 ~ 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 32 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 125 GCG 
<400> 32 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 ~ 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 
50 55 60 
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Thr Glu Trp Arg 
65 

Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 

275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 



Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

lie Gin Arg lie 
120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val lie 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin lie Lys 

Thr Lys Thr Ala 
280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 
360 

Met Val lie Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ser Glu 

Thr Ser Asp Ala 
520 

Gly His Ser Leu 
535 



Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly lie 

Thr Arg Asn Gly 
140 

lie Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly lie 
235 

Ser Tyr lie Ser 
250 

Ala Ala Leu Asp 

265 

Pro Asp Tyr Leu 

Arg lie Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr lie Trp Leu 
330 

Glu Ala lie Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
3 80 

lie Leu Gly Gly 
395 

Ala Gin lie Asp 
410 

Cys Ala Val lie 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser lie 



Leu Phe Phe Val 
80 

Val Leu Val Glu 
95 

Leu Ser Gin lie 
110 

Ala Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 

270 

Val Gly Gin Gin 
285 

lie Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 33 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 
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<223> Mutant rep protein: rep78 127 GCT 
<400> 33 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 ' 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 " 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Ala Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 ~ 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
500 505 510 
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m n 


PlTO 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 
















52 0 










525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


7\ d T"l 
noil 


Leu 


Met 


Leu 


Dju 










53 5 










540 










Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


nl ti 

Kj-L il 


Asn 




Asn 


He 


Cys 








550 










555 










560 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








565 










570 










575 




Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


Lys 
585 


Ala 


Tyr 


Gin 


Lys 


Leu 
590 


Cys 


Tyr 


He 


His 


His 
595 


He 


Met 


Gly 


Lys 


Val 
600 


Pro 


Asp 


Ala 


Cys 


Thr 
605 


Ala 


Cys 


Asp 


Leu 


Val 
610 


Asn 


Val 


Asp 


Leu 


Asp 
615 


Asp 


Cys 


He 


Phe 


Glu 
620 


Gin 









<210> 34 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 127 GCT 
<400> 34 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 






5 










10 








15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 








25 








30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp Met 


Asp 


Leu 


Asn 


Leu 


He 




35 










40 








45 








Glu 


Gin 
50 


Ala 


Pro 


Leu 


Thr 


Val 
55 


Ala 


Glu 


Lys Leu 


Gin 
60 


Arg 


Asp 


Phe 


Leu 


Thr 


Glu 


Trp Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 










70 








75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His Met 


His 


Val 


Leu 


Val 


Glu 








85 










90 








95 




Thr Thr Gly Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 








100 








105 








110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly 


He 


Glu 


Pro 


Ala 


Leu 




115 










120 








125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg Asn 


Gly Ala 


Gly Gly Gly 




130 








135 








140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 








150 








155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 








170 








175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 


Lys Arg 


Leu 


Val 


Ala 


Gin 


His 






180 










185 








190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr. Gin 


Glu 


Gin Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 








205 








Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val 


He Arg 


Ser Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




210 










215 








220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 








230 








23 5 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 










250 








255 




Ser 


Asn 


Ser Arg 


Ser 


Gin 


He Lys Ala Ala Leu Asp Asn Ala Gly Lys 








260 










265 








270 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 






275 










280 








285 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser Asn Arg 


He Tyr 


Lys 


lie 


Leu 


Glu 


Leu 




290 








295 








300 










Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser Val 


Phe 


Leu 


Gly 


Trp 


Ala 


305 










310 








315 










320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He Trp 


Leu 


Phe 


Gly 


Pro 


Ala 








325 










330 








335 




Thr 


Thr Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala He 


Ala 


His 


Thr 


Val 


Pro 
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340 345 350 



trie 


lyr 






V 0.-1- 


Asn 


Trn 


Thr 


Asn Glu Asn Phe 


Pro 


Phe 


Asn Asp 




ICC 

j> j -j 










360 




365 








Cys 


Vdi 


Asp 


_ 

J_iys 




V Ci-L 


lie 


Trp Trp Glu Glu Gly Lys 


Met 


Thr 


Ala 


J / U 










375 














Lys 


Val 


V SL -L 


Hi n 

U± LI 






Lys 


Ala. 


x xe Xieu biy L^xy 


ofcix 


Lys 


Val 


Arg 


"3 8 R 

J O -J 










390 






.5 y 3 








400 


vdl 


Asp 


Gin 


Lys 


Cys 


T ato 




Ser 


Ala uin ±±e Asp 


PlTO 


Thr 


Pro 


Val 






405 








410 






415 




Tin 

x xe 


v ax 


Thr 


Ser 


Asn 


j. iii. 


Asn 


Met 


cys Axa vai lie 


Asp 


Gly Asn Ser 








420 










425 




430 






Tnr 




Phe 


Glu 


His 


kjT-L 11 




Pro 


Leu Gin Asp Arg 


ivieu 


Phe 


Lys 


Phe 






435 










440 




A A C 










LiGU 


Thr Arg Arg 


T.^i i 


Asp 


±11 s 


Afc>p irlltr uiy iiyo 


V Ct_L 


Thr 


Lys 


Gin 




/ten 










455 














Hi n 


Val 


Lys 


Asp 


Phe 


Pile 


Arg 


Trp 


Ala Lys Asp His 


Val 


Val 


Glu 


Val 








470 






475 








480 


Ul Li 


nx o 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 










485 








490 






495 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro Lys Arg Val 


Arg 


Glu 


Ser 


Val 






500 










505 




510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu Ala Ser lie 


Asn 


Tyr 


Ala 


Asp 






515 










520 




525 








Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 














530 










535 















<210> 35 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep78 132 GCC 



<400> 35 




























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 


1 






5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 










25 










30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 




35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




50 










55 










60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 






70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 










90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 










105 










110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 










125 








Pro 


Asn 


Trp 


Ala 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala 


Gly Gly 


Gly 




130 








135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 








150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 










170 










175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 






180 










185 










190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin Glu Gin Asn Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 










205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser Ala Arg Tyr 




210 








215 










220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 










230 










235 










240 


Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 








250 










255 





-43- 



Sex 


Asn 


Ser Arg 


O £2l >- 

oer 


olli 


lie 


Lys Ala Ala Leu Asp Asn Ala Gly Lys 








260 
















270 


lie 


Met 


Ser 


Leu 


Th-r 


uy o 


Thr 


Ala 


Pro 


Asp Tyr Leu 


Val 


Gly Gin Gin 






275 










0 0 n 

280 






285 




Pro 


Val 


Glu 


Asp 


lie 


Ssr 


oer 


Asn 


Arg 


He Tyr Lys 


He 


Leu Glu Leu 




290 




















Asn 


Gly Tyr Asp 


ir X Q_J 




xyr 


Ala 


Ala 


Ser Val Phe 


Leu Gly Trp Ala 


3 05 










•31 fl 












"3 0 n. 


Thr 


Lys 


Lys 


Phe 


ril v 
kj_L y 


T atcs 
j t 0 




Asn 


Thr 


He Trp Leu 


Phe 


Gly Pro Ala 


















0 "3 r\ 




*2 *2 


Thr 


Thr 


Gly 


Lys 


1 XIX 


Asn 


lie 


Ala 


Glu 


Ala lie Ala 


His 


Thr Val Pro 






340 










"2 A C 






0 c n 




Tyr 


Gly 


Cys 


Vai 




irp 


Thr 


Asn 


Glu Asn Phe 


Pro 


Phe Asn Asp 




355 








360 






365 




Cys 


Val 


Asp 


Lys 


ivieii 


V3.1 


j_j_e 


Trp 


Trp 


Glu Glu Gly 


Lys 


Met Thr Ala 




370 










J / D 






380 






Lys 


Val 


Val 


Glu 


Ser 




Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys Val Arg 


385 










"D Q A 








395 




4UU 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin He Asp 


Pro 


Thr Pro Val 








405 










410 




41b 


lie 


Val 


Thr 


Ser 


Asn 


Tnr 


Asn 


Met 


Cys 


Ala Val He 


Asp 


Gly Asn Ser 








420 










425 






/1 *2 n 


Thr 


Thr 


Phe 


Glu 


JtilS 


r* 1 -1-1 
bin 




Pro Leu Gin Asp Arg 


Met 


Phe Lys Phe 






435 










440 






445 




Glu Leu Thr Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys Val 


Thr Lys Gin 




450 
















460 






Glu 


Val 


Lys 


Asp 


rfic 


Phe 


Arg 


Trp 


Ala 


Lys Asp His 


Val 


Val Glu Val 


465 








470 








475 




480 


Glu 


His 


Glu 


Phe 


xyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg Pro Ala 










/IOC 










490 




A ft C" 

495 


Pro 


Ser Asp Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys Arg Val 


Arg 


Glu Ser Val 








500 










505 






510 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala Ser He 


Asn 


Tyr Ala Asp 






515 










520 






525 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val Gly Met 


Asn 


Leu Met Leu 




530 










535 






540 






Phe 


Pro 


Cys 


Arg 


vjXii 


Cys 


Glu 


Arg 


Met 


Asn Gin Asn 


Ser 


Asn He Cys 


545 








550 








555 




560 


Phe 


Thr 


His 


Gly 


bin 


Lys 


Asp 


Cys 


Leu 


Glu Cys Phe 


Pro 


Val Ser Glu 










565 










570 




575 


Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala Tyr Gin 


Lys 


Leu Cys Tyr 








580 










585 






590 


He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro Asp Ala Cys 


Thr 


Ala Cys Asp 






595 










600 






605 




Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 


He Phe Glu 


Gin 






610 










615 






620 







<210> 36 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 132 GCC 



<400> 36 



Thr Ala Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 








5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 










25 










30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu Gin Arg Asp 


Phe 


Leu 




50 










55 










60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 










70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 
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Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Ala 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 

515 

Arg Leu Ala Arg 
530 



85 

Lys Ser Met Val 

lie Gin Arg He 
120 

Ala Val Thr Lys 

135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 
2 80 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 
360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 

470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

52 0 

Gly His Ser Leu 
535 



90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 
140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
4 60 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 

525 



<210> 37 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 140 GCC 



<400> 37 
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Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Ala Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 ' 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 * 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~" ' 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 " 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
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530 








535 










C A f\ 

34 U 










Phe 


Pro 


Cys 


Arg Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


545 




550 




















ZJ O \J 


Phe 


Thr 


His 


Gly Gin 

rr f~ rr 

565 


Lys 


Asp 


Cys 


Leu 


PI n 
o / u 








Val 


Ser 
575 


Glu 


Ser 


Gin 


Pro 


Val Ser 
580 


Val 


Val 


Lys 


Lys 
585 


Ala 


Tyr 


Gin 


Lys 


Leu 
590 


Cys 


Tyr 


He 


His 


His 
595 


He Met 


Gly 


Lys 


Val 
600 


Pro 


Asp 


Ala 


Cys 


Thr 
605 


Ala 


Cys 


Asp 


Leu 


Val 


Asn 


Val Asp 


Leu Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 










610 








615 










620 











<210> 38 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 14 0 GCC 
<400> 38 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 " 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 " " 70 " 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Ala Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
355 360 365 
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Met 
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Glu 
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Ser 


Ala 


Lys 
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He 


Leu Gly Gly 


Ser 
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Val 
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385 
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Ser 


Ser 
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He 
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Pro 
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V d -L 
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Asn 


Thr 
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Ala 


Val 


He 


T\ en 
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420 










425 










430 






Thr 


Thr 


Phe 
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His 


Gin 


Gin 
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Leu 


Gin 


Asp 


Arg 


i v ieu 


Phe 


Lys 
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435 










440 










A A C 








Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


CXI Tl 




450 










455 










460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


465 








470 










475 










480 


Glu 
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Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


f~* i 
<jxy 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










485 
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Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 






500 








505 










510 






Ala 


Gin 
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Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 






515 










520 










525 








Arg 


Leu 
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Arg Gly His 
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Leu 




















530 










535 
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Ala 
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He 


Val 


He 


Lys 
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Pro 


Ser 


Asp 


Leu 


Asp 


1 
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15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 








25 










30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 




35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




50 










55 










60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 




70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 










90 
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Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 










105 










110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 






115 










12 0 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala 


Gly Gly Gly 




130 










135 










140 










Asn 


Lys 


Val 
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Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 










150 










155 










160 


Ala 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 








170 










175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 






180 










185 










190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 










205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




210 










215 










220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 










230 










235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 
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Ser 
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He 


Ser 
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Ala 








245 
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Ser 
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Ser 
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He 


Lys 


Ala 
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Asp 


Asn 


Ala 
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Lys 








260 
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Met 


Ser 


Leu 


Thr 
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Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 



-48- 




275 280 285 
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Glu Asp 


He 


Ser 


Ser 


Asn Arg 


Tic 


iyr 


±jy o 


He 


Leu 


Glu 


Leu 
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He 
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His 


Thr 


Val 


Pro 










340 










345 










350 
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Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 






355 










360 










365 










Cys 


Val 


Asp 


Lys 


Met 


Val 


lie 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




370 










5 1 b 










380 












Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 




385 










390 










395 










400 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 








405 
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415 






He 
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Thr 


Ser 


Asn 


Thr 
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Cys 
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He 
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Ser 










420 










425 










430 
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Thr 
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Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 
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435 










440 










445 










Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






450 










455 










460 












Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




465 






470 










475 










480 


I V 


Glu 
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Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 












485 










490 










495 






Pro 


Ser Asp Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 










500 








505 










510 








Ala 


Gin 
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Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 


M' 






515 










520 










525 








=1 ; 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 




530 










535 
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Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




545 






550 










555 










560 




Phe 


Thr 
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Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


ji ;: r 








565 










570 










575 






Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


Lys 
585 


Ala 


Tyr 


Gin 


Lys 


Leu 
590 


Cys 


Tyr 




He 


His 


His 
595 


He 


Met 


Gly 


Lys 


Val 
600 


Pro 


Asp 


Ala 


Cys 


Thr 
605 


Ala 


Cys 


Asp 




Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


Cys 


He 


Phe 


Glu 


Gin 









610 615 620 
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Thr 


Ala Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 




5 








10 










15 




Glu 


His Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 






20 








25 








30 






Lys 


Glu Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 


35 










40 








45 








Glu 


Gin Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




50 








55 








60 










Thr 


Glu Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 






70 








75 










80 


Gin 


Phe Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His 


Met 


His 


Val 


Leu 


Val 


Glu 






85 








90 










95 




Thr 


Thr Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 




100 








105 








110 
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Arg 


Glu 


Lys 


Leu 


He 


Gin Arg 


He 


Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn 


Gly Ala 


ij-Ly 


Gly Gly 




130 








135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 






150 










155 










ibU 


Ala 


Gin 


Pro 


Glu 


Leu 
165 


Gin 


Trp 


Ala 


Trp 


Thr 
170 


Asn 


Met 


Glu 


Gin 


Tyr 
175 


Leu 


Ser 


"A 1 ~ 

Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


flu 


Arg 


Lys 


Arg 


Leu 


Val 


r\J. ct 


Gin 


His 






180 










185 










JL _7 U 






Leu 


Thr 


His 
195 


TT„ 1 

Val 


Ser 


Gin 


Thr 


<o--Ln 
200 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin 


Asn 


Pro 


Asn 
210 


Ser 


Asp 


Ala 


Pro 


Val 
215 


lie 


Arg 


Ser 


Lys 


Thr 
220 


Ser 


Ala 


Arg 


Tyr 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


XT 1 

Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 










230 










235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


A±a 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 
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255 




Ser 


Asn 


Ser 


Arg 
260 


Ser 
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He 


Lys 


Ala 
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Ala 
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Asp 
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Ala 
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Val 


HI .T 
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275 
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285 








Pro 


Val 


Glu Asp 


He 


Ser 
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Asn 
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He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 
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He 
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Pro 








340 
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Trp 
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Asn 


Glu 


Asn 


Phe 


Pro 


Jrxle 


Asn 


Asp 






355 
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Val 
370 


Asp 


Lys 


Met 


Val 


He 
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Trp 


Trp 


Glu 


Glu 


Gly 
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Ser 


Lys 


Val 


Arg 


385 










390 










395 










400 


Val 
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Lys 


Ser 


Ser 


Ala 
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He 
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Pro 


Thr 
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Val 








405 
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Ser 
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Met 
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Glu 


Val 


465 
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480 
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Ala 










485 










490 










495 




Pro 


Ser 


Asp 


Ala 
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He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 
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Val 
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505 










510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala Asp 
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520 










525 









Arg Leu Ala Arg Gly His Ser Leu 
530 535 
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Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
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blU 


Trp 


Glu 
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Pro 


Pro 


Asp 
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4 U 
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Lys Leu Gin Arg Asp 
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C EC 
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-LUX 
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Ser 
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vdl 
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0 cr 
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Lys 
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Met 


Vdl 
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Ser 


vnixi 


Tip 
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100 










10b 








110 






Arg 


blU 


Lys 


Leu 


He 


Gin Arg 


xxe 


Tyr 


Arg 


Gly He 


Glu 


Pro 


Thr 


Leu 






115 










120 








125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg Asn Gly Ala Gly 


ijiy 


biy 




130 










135 








140 










Asn 


Lys 
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Val 


Asp 


Glu 


Cys 


Tyr 


lie 


Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 


145 










150 










155 
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IXlx 


b in 


a 1 =a 


Glu 


Leu 


Gin 


Trp 


Ala 


irp 


Thr 


Asn Met 


Glu 


Gin 


Tyr 


Leu 










165 










170 
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r. O A -v- 
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Ala 
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Leu 
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Arg 
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Ala 
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Leu 


Thr 


±1X s 


Val 
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Gin 


Thr 
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pi n 
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Asn Lys 
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bin 


Asn 


fear 




195 










200 






205 








2 y Pro 
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Ser 
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Pro 


Val 


xxe 


Arg 


Ser 


Lys Thr 


Ser 


Ala 


Arg 


Tyr 
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215 








220 










p 1 Met 


biu 


Leu 


Val 


Gly 


Trp Leu 


vax 


Asp 


Lys 


Gly He 


Thr 


Ser 


CjlU 


Lys 


"J! 225 










230 










235 








240 


bin 


Trp 


xxe 


Gin 


Glu 


Asp 


Gin 


7\ 1 ^ 

ax a 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Aia 


Aia 










245 










250 








0 cr c 
255 




Gov 


Asn 


OCX 


Arg 


Ser 


Gin 


He 


Lys 


Aia. 


Ala Leu Asp Asn Ala 


vjiy 


Lys 








260 










0 c cr 

z ob 








270 






--- us 




Ser 


Leu 


Thr 


Lys 


Thr 


ax a 


Pro 


Asp 


Tyr Leu 


Val 


Gly 


vjin 


(jin 






275 










280 








285 








f-* Fro 


vai 


bXU 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 




290 










295 
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fws, Asn 
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Tyr 
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Pro 
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Leu 


Gly 


Trp 
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few' -one 
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320 


r r " Thr 


Lys 


Lys 


Phe 
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Lys 


Arg 


Asn 


Thr 


He 


Trp Leu 


Phe 
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Pro 


7\ 1 — 

AXa 
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330 
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irir 


Thr 


bxy 


Lys 


Thr 


Asn 


He 


AX a 


Glu 


Ala 


He Ala 
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Thr 


T T— » T 

Val 


Pro 








340 










345 
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File 


Tyr 
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Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 






355 
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Lys 


Met 
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He 


Trp 


Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 
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380 










Lys 


\T-. 1 
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Glu 
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Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






vai 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










520 


Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 




530 










535 





<210> 45 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 
<400> 45 

Thr Ala Gly Phe Tyr Glu He Val 

1 5 
Glu His Leu Pro Gly He Ser Asp 
20 

Lys Glu Trp Glu Leu Pro Pro Asp 
35 40 



140 



T 1 a 

lie 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






X 3 O 










±DU 


Trp 


lnr 


Asn 


Met 


GlU 


Gin 


Ala 


Leu 




i n n 
-L / u 










175 




Arg 


Lys 


Arg 


Leu 


vai 


Ala 


Gin 


HIS 


-LOO 










190 






G1U 


Gin 


Asn 


Lys 


GlU 


Asn 


Gin 


Asn 










one 
zuo 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala Arg 


Tyr 








ZA U 










Asp 


T _ — — - 

Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






nor 
Z SO 










Z<t\J 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro 


Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










3 65 






Trp Glu Glu Gly 


Lys 


Met 


Thr 


Ala 








380 










He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 


425 










430 






Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 










445 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






475 










480 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








193 


GCG 














He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 









-55- 



f~% 111 


Gxn 


ax a 


Pro 




bU 






rpl— -y~ 
A. 11J_ 


<J± u. 


irp 


















Lys 


Tiir 


Tnr 


kj±Y 


vax 








10 0 


Arg 


Glu 


Lys 


Leu 






115 




Pro 


Asn 


Trp 


rfle 




130 






Asn 


Lys 


val 


77- n 

Val 


14b 








Thr 


C*~\ ii 

Gxn 


Pro 


GXU 


Seir 


TV 1 _ 

Ala 


Cys 


Leu 








180 


Ala 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


tt i 

Val 


225 








/~i "i „ 
bin 


Trp 


Tl « 

lie 


Gin 


Ser 


Asn 


Ser 


Arg 








260 


He 


Met 


Ser 


Leu 






275 




Pro 


vax 


r*~\ ii 
lulU 


Asp 




290 






Asn 




Tyr 


Asp 


305 








Thr 


lyS 


Tim 

Lys 


Phe 


Thr 


Thr 


Gly 


Lys 








340 


Phe 


Tyr 


Gly 


Cys 






355 




Cys 


Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


385 








T7_ n 


Asp 


/IT „ 

Gin 


Lys 


xxe 


vai 


inr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




blU 


Leu 


Thr 


Arg 




450 






Glu 


17^1 

Val 


Lys 


Asp 


465 








GXU 


HIS 


GlU 


Phe 


Pro 


Ser 


Asp 


7V 1 ~ 

Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His 


Gly 


Ser 


Gin 


Pro 


Val 




Leu 


Thr 


Val 


Ala 






55 




Arg 


val 


t- 


Lys 




/ 0 






nli» 

(jxy 


/""l 11 


Ser 


m 

Tyr 


DO 








Lys 


Del 




V d_L 


Tl « 

xxe 


bin 


Arg 


lie 








ion 

iz u 


Ala 


Val 


Thr 


Lys 






135 




Asp 


Glu 


Cys 


Tyr 




15 0 






Leu 


Gin 


Trp 


Ala 


165 








Asn 


Leu 


Thr 


GlU 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Gly 


Trp 


Leu 


Val 




230 






Glu 


Asp 


Gin 


Tt 1 — 

Ala 


1 /I IT 








Ser 


r»l t-i 

Gin 


Tl - 

i ie 


Lys 


Thr 


Lys 


Thr 


Ala 








280 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Ala 




310 






Gly 


Lys 


Arg 


Asn 


325 








Thr 


Asn 


Tl _ 

lie 


T» 1 _ 

Ala 


vax 


Asn 


Trp 


Thr 








360 


Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ala 




3 90 






Cys 


Jbys 


Ser 


Ser 


405 








Asn 


Tnr 


Asn 


Met 


TJ-i ci 

ril S 


bin 


r*l ti 

Gxn 


Pro 








440 


Arg 


Leu 


Asp 


His 






455 






Fne 


Arg 


Trp 




470 






Tyr 


vai 


lys 


Lys 


485 








Asp 


T 1 a 

lie 


Ser 


Glu 


Thr 


Ser 


Asp 


Ala 








520 


Xjy s 












535 




Gin 


Cys 


Glu 


Arg 




550 






Gin 


Lys 


Asp 


Cys 


565 








Ser 


Val 


Val 


Lys 





Lys 


Leu 


brin 








60 


Ala 


Pro 


Glu 


Ala 






75 




XT iltr 


111 S 




ill S 




y u 






T 

Lieu. 


r*i tt 

briy 


Arg 


fiie 


1 Ub 








Tyr 


Arg 


t^~] TT 

Giy 


lie 


i nr 


Arg 


Asn 


biy 








140 


He 


Pro 


Asn 


Tyr 






155 




Trp 


Thr 


Asn 


wec 




170 






Arg 


Lys 


Arg 


Leu 


185 








Glu 


Gin 


Asn 


Lys 


Arg 


Ser 


Lys 


Thr 








220 


Asp 


Lys 


Gly 


He 






235 




Ser 


Tyr 


i ie 


Ser 




250 






Ala 


Ala 


Leu 


Asp 


ire 

265 








Pro 


Asp 


Tyr 


Leu 


Arg 


-pi 

He 


Tyr 


Lys 








300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


Tl a 

lie 


Trp 


Leu 




33 0 






GlU 


Ala 


Tl „ 

lie 


Ala 


345 








Asn 


GlU 


Asn 


TlU i 

Fne 


Trp 


Glu 


Glu 


Gly 








380 


He 


Leu 


Gly 


Gly 






395 




7\ 1 -i 

Ala 


Gin 


lie 


Asp 




410 






Cys 


7\ 1 — 

Ala 


X7_ 1 

Val 


Tl « 

lie 


425 








Leu 


Gin 


Asp 


Arg 


Asp 




fl 1 i r 

Gly 


Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly 


Gly 


Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


He 


TJi o 

111 s 


vai 


flT ,7 

biiy 


x v ieu 








540 


Met 


Asn 


Gin 


Asn 






555 




Leu 


Glu 


Cys 


Phe 




570 






Lys 


Ala 


Tyr 


Gin 



-56- 




Arg 


Asp 


Phe 


Leu 


ijeu 


Fne 


T"ll-i ^ 

pne 


TT- 1 

vax 








80 


Val 


Leu 


Val 


Glu 






95 




Leu 


Ser 


Gxn 


Tl a 

xxe 




110 






r* 1 1 1 
GXU 


Pro 


Thr 


Leu 


12 5 








ax a 


GXy 


Gly 


Gly 


Leu 


Leu 


Pro 


Lys 








160 


Glu 


Gin 


Tyr 


Leu 






175 




Val 


Ala 


Gin 


His 




190 






Glu 


Asn 


Gin 


Asn 


205 








Ser 


7, 1 „ 

AX a 


Arg 


Tyr 


Thr 


Ser 


Glu 


Lys 








240 


Phe 


Asn 


Ala 


Ala 






255 




Asn 


ax a 


r*~\ tt 
bxy 


Lys 




270 






77_ n 

VaX 


Gly 


Gin 


Gin 


285 








He 


Leu 


Glu 


Leu 


Leu 


Gly 


Trp 


Ala 








320 


Phe 


Gly 


Pro 


Ala 






335 




HIS 


Thr 


TT— 1 

vax 


Pro 




350 






Pro 


Phe 


Asn 


Asp 


365 








Lys 


Met 


Thr 


AXa 


Ser 


Lys 


Val 


Arg 








400 


Pro 


Thr 


Pro 


Val 






415 




Asp 


Gly 


Asn 


Ser 




430 






Met 


Pne 


Lys 


Phe 


445 








T 7_ ~l 

VaX 


Thr 


Lys 


Gin 


IT-, 1 

Val 


Vai 


Glu 


77„ "1 

Val 








480 


Lys 


Arg 


Pro 


Ala 






495 




Arg 


Glu 


Ser 


Val 




510 






Asn 


Tyr 


Ala 


Asp 


525 








Asn 


Leu 




Leu 


Ser 


Asn 


He 


Cys 








560 


Pro 


Val 


Ser 


Glu 






575 




Lys 


Leu 


Cys 


Tyr 



580 

lie His His He Met Gly Lys Val 
595 600 
Leu Val Asn Val Asp Leu Asp Asp 
610 615 

<210> 46 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<2 23> Mutant rep protein: rep68 



<400> 46 



Thr 


-71 "I _ 

Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Ala 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


22 5 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 



405 



585 590 



Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 














620 










TOO 

lyj 
















He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








GlU 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








oU 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


T"l1_ 

Phe 


Val 






■~7 r- 

/ b 










o n 
oU 


pne 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




y u 










9b 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


10b 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly 


Gly 








140 










lie 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




17 0 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








22 0 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


O f~ rr 

Abb 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Aia 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




o "i r\ 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 






Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 








380 










He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 










415 








57- 















T7^ 1 


Thr 


Ser 


Asn 


Thr 


Asn 


wee 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


O "1 ii 


Leu 


Thr Arg Arg 


Leu Asp 


X12.S 




450 










455 




blU 


val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






LjlU 


T T ' 

JilS 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










520 


Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 




530 










535 





<210> 47 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



<400> 47 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Ala 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


3 05 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 



Cys 


7\ 1 

Ala 


Val 


lie 


Asp 


Gly 


Asn 


Ser 


42b 










430 






Leu 


tjjLn 


Asp 


Arg 


lVT<=t- 

i v iec 


Fne 


Lys 


fne 










445 








Asp 


Fne 


ti±y 


Lys 


vai 


Thr 


T t rrt 

lys 


Lrln 








4 60 










Aia 


Lys 


Asp 


MIS 


vai 


T 7~. ~l 

vai 




vai 






475 










480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








196 


GCC 














x 1c 


Lys 


V3lX 


Pro 


Ser 


7\ 1-11-^ 

ASp 


Lieu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 








30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 
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He 
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Thr 


Leu 
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Pro 
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Trp 
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Leu 
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Ala 
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Lys 
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He 
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He 


Leu 
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Leu 
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Trp 
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He 
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He 
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Leu 
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Lys 
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He 
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Gly 


Ser 


Lys 


Val 


Arg 






395 










400 
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He 
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Pro 


Thr 


Pro 


Val 




410 










415 




Cys 
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He 


Asp 
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Asn 
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425 
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Gin 
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Phe 


Lys 


Phe 
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Thr 


Lys 
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475 










480 
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Lys 
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Lys 
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Val 
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Glu 
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He 


Asn 


Tyr 
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Val 
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Met 


Asn 


Leu 


Met 
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Met 


Asn 


Gin 
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Asn 


He 


Cys 






555 
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Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 
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Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 
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Ala 


Cys 


Thr 


Ala 


Cys 


Asp 
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He 


Phe 
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Gin 
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Ser 
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Asp 
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Ser 
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30 






Ser 
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Gin 
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Phe 
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125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly 
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Gin 


Pro 


Glu 
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a J. a 
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Leu 


Thr 
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Lys 
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Thr 
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Ala 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








195 
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Asn 


Ser Asp 


Ala 


Pro 


val 


lie 


Arg 


Ser 


Lys 


Thr 


Ser 


Aia 


Arg 


Tyr 
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Glu 


Leu 


Val 


Gly 


Trp 


Leu 


val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




225 










230 










235 










240 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


T, T 

Ala 


Ala 
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250 










255 






Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










260 










265 
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He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








275 










280 










285 










Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






290 
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Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


TT ~l 

Val 


Phe 


Leu 


Gly 


Trp 


Ala 
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310 










315 










320 


p:. 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 
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330 










335 
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Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


lie 


Ala 


His 


Thr 


Val 


Pro 


f I : 

■!i hr 








340 










345 










350 






i; ™; ; 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 
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355 










360 










365 








jr 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






370 










375 










380 












Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




385 










390 










395 










400 


|===: 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 
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He 


Asp 


Pro 


Thr 


Pro 


tt- ~t 

Val 












405 










410 










415 
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He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


T T 1 

Val 


He 


Asp 


Gly 


Asn 


Ser 


ii :; 








420 










425 










430 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








435 










440 










445 










Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






450 










455 










460 












Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




465 










470 
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480 




Glu 
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Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 
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Ala 


Lys 


Lys 


Arg 


Pro 


Ala 
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490 
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Ser 


Asp 
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Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










500 










505 










510 








Ala 


Gin 
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Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








515 










520 










525 










Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 
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Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 
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Met 
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Leu 


Asn 


Leu 


He 
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40 
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Gin 


Ala 
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Leu 


Thr 
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Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 
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Thr 


Glu 


Trp Arg Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 
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65 

Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 
580 

He His His He 
595 
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OC-L 
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Lys 


Ser 


1*1 G l_ 


VcL-L 


He 


Gin 




Tip 
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J\±cL 


Val 


Thr 
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i j j 
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(jJ.U 
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iyr 
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Leu 
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Gin 
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Ala 


Pro 
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GXy 


Trp 


Lsu 
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J. le 


Lys 


Thr 


Lys 


Tiir 


A-La. 
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Ser 


Ser 


Asn 






a y d 




Pro 


Gin 


Tyr 


ax a 
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Gly 


Lys 


Arg 


Asn 


325 








Thr 


Asn 


Tic 


Hid 


Val 


Asn 


Trp 


Thr 








360 


Met 


Val 


He 


Trp 






n ""7 c 




Ser 


Ala 


Lys 


7V ~] ft 

A±a 




390 






Cys 


Lys 


Ser 


Ser 


405 








Asn 


Thr 


Asn 


Met 


His 


Gin 


c^in 


Pro 








440 


Arg 


Leu 


Asp 


His 
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Tyr 


Val 


Lys 


Lys 
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Asp 
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VjlU 


Thr 


Ser 


Asp 
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Lys 


Cys 


Ser 


Arg 
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Gin 


Cys 


Glu 


Arg 
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Gin 


Lys 


Asp 


Cys 
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Val 


Val 


Lys 


Met 


Gly 


Lys 


Val 
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75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 
140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 

170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

lie Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 



80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 
560 

Pro Val Ser Glu 
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Lys Leu Cys Tyr 
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Thr Ala Cys Asp 
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Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


lie 
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Leu 
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Gly 


Val 


Lys 


Ser 


Met 
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Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


lie 
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110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 






115 










120 
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Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly 


Ala 


Gly 


Gly 


Gly 
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Cys 


Tyr 


He 
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Tyr 


Leu 
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Gin 


Trp 
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Thr 


Asn 


Met 


Glu 
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Tyr 


Leu 
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Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


TT. 1 

Val 


Ala 


Gin 


His 
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Leu 


Thr 


His 


Val 


Ala 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 
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Asn 
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Ala 
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Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




210 
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Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 










230 










235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 
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Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








260 










265 










270 
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Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 
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Pro 
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Ser 


Ser 


Asn 


Arg 


He 


Tyr 
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Leu 
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Leu. 
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Tyr 
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Tyr 
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Val 
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Leu 


bXn 


Trp 


Ala 


1 t^c; 
IDj 










U" u. 


A 11X. 


m n 

VaX LX 


ocl 




X 111 


VJTX1X 








0 n n 


Ala 


Pro 


Val 


He 






215 




"1 Tr 

biy 


xrp 


Leu 


"1 

Val 










r*i n 
bill 


Asp 


bin 


Ala. 










Ser 


bxn 


1 ie 


Lys 


1 ill 


Lys 


J_ I IX. 


i-i._L Ct 








0 0 n 
-ii oU 


He 


Ser 


Ser 


Asn 






295 




rlU 


bin 


lyr 


nld 










Pl T7 

biy 


Lys 


Arg 


A cri 










Thr 


Asn 


ne 


Al a 
Hid 


v a_L 


Asn 


irp 


xnr 








JO U 


Met 


Val 


He 


Trp 






375 




Ser 


ax a 


Lys 


Ala 




O O A 






Cys 


Lys 


Ser 


Ser 


405 








Asn 


Txir 


Asn 




rll s 


r*i n 
bin 


LaXIx 


xrx O 








440 


Arg 


Leu 


Asp 


His 






455 




irlie 


rne 


Arg 


Trp 




4 /U 






lyr 


Vdl 


Lys 


Lys 


4 OO 










lie: 


O CL 


kJX LX 


1 111 




A an 
Hbp 


riXa 








con 
bz u 


Lys 


Cys 


Ser 


Arg 






535 




LaXxl 


Lyb 


bl U 


Arg 










m n 

LjXIJL 


Juy a 




v^y to 


565 








Ser 


Val 


Val 


Lys 


Met 


Gly 


Lys 


Val 








600 


Asp 


Leu 


Asp 


Asp 






615 





Leu 


uxy 


xri J_ y 


XT lid 


i n r 

X U 3 








xyx 


■"xy 


Gly 


He 


Thr 


Ara 


Asn 


Gly 








140 


He 


Pro 


Asn 


Tyr 






155 




lip 


Thr 


Asn 


Met 




1 / u 








T i\7"c: 
j-jy 0 


Arg 


Leu 


loo 








bl LI 


bill 


Aon 


T.TTC! 

j_iy t> 




O C--L 


Lys 


Thr 








<^ \J 


Asp 


Lys 


Gly 


He 






235 




Ser 


xy 1 


He 


Ser 




or ri 

zbU 






7\ 1 ^ 

ax a 


ax a 


Leu 


Asp 


O C 
ZOO 








Pro 


Asp 


Tyr 


Leu 


Arg 


xxe 


Tyr 


Lys 








O U v 


Ala 


Ser 


Val 


Phe 






315 




XiiX 


Tip 


Tr~ri 


Leu 




oon 
j jU 






V3X LX 


Al 3 




Ala 


34 b 








Asn 


biXU 


Asn 


rile 


Trp 


fin 

bXU 


bill 


biy 








O A 

joU 


He 


Leu 


Gly 


Gly 






395 




Al a 
i-il d 


PI n 
bill 


Tl ^ 
lie 


Asp 




41U 






Cys 


Al a 

Aia 


v ai 


lie 


/IOC 








Leu 


Pi n 

bin 


Asp 


Arg 


Asp 




Pi tj- 
biy 


Lys 








4oU 


Ala 


Lys 


Asp 


His 






475 




biy 


biy 


Al a 
Aid 


Lys 




/OA 

4 yu 






Pro 


Lys 


Arg 


v ai 


cr n c 








blU 


Al 3 

ax a 


O r~N -1^- 

OCL 


Tl *=» 
1 ie 


U-jc 
X1.L 0 


Val 
v di 


Pi \r 


Mf=t- 








34U 


Met 


Asn 


Gin 


Asn 






555 




T .All 
Lie LX 


LaX LX 


by & 






570 






Lys 


Ala 


Tyr 


Gin 


585 








Pro 


Asp 


Ala 


Cys 


Cys 


He 


Phe 


Glu 








620 






66- 





T.»ai l 


O VZ- -L 


Gin 


He 




110 






Glu 


Pro 


Thr 


Leu 


125 








Ala 


Gly 


Gly 


Gly 


Leu 


Leu 


Pro 


Lys 








160 


Glu 


Gin 


Tyr 


Leu 






175 




Val 
vdl 


Z\ 1 a 

rild 


vaxxx 


XXX iD 




1 _? L/ 






Pin 
blU 


A em 


Lax ix 


ribii 


0 0 ^ 

^ L/ O 








Ser 


Ala 


Arcr 


Tvr 


Thr 


Ser 


Glu 


Lys 








240 


Phe 


Asn 


Ala 


Ala 






255 




A CJTl 


Ala 


Lax y 


juy 0 




z / u 






Va 1 
V cl 1 


Pi 

biy 


m n 

vaxii 


Pl n 


Z C5 O 








11c 


Xieu 


al 11 

Lax LX 




Leu 


Gly 


Tm 

xxky 


Ala 








320 


Phe 


Gly 


Pro 


Ala 






335 




His 


Thr 


Val 


Pro 




O OU 






Pro 


irne 


Asn 


Asp 


c c 

ODD 








uy 0 


I'lC L. 


Thr 


Ala 


Co -y 

ocl 


iiy 0 


vax 


riX y 








Ann 

f± U \J 


Pro 


Thr 


Pro 


Val 






415 




Asp 


biy 


Asn 


P ■ -v~ 

OCi 




4 0 u 






nc L- 


Ir 11C 


j_iy 0 




/l A K 

44d 








Vdl 


1 111 


Lys 


Pl n 
bill 


Val 


Val 


Glu 


Val 








/on 

*± 0 u 


Lys 


Arg 


Pro 


Ala 






495 




Arg 


Pl 
b-L U. 


Ser 


vax 




0 1 U 






Asn 


lyr 


nld 


Asp 


^ 9 tr 








Asn 


Leu 


Met 


Leu 


Ser 


Asn 


He 


Cys 








560 


Pro 


Val 


Ser 


Glu 






575 




Lys 


Leu 


Cys 


Tyr 




590 






Thr 


Ala 


Cys 


Asp 



605 
Gin 



<210> 54 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 228 GCG 



<400> 54 



i v iec 


Glu 


Leu 


Ala 


CI \r 


irp 


Leu 


Val 


Asp 


l_iy o 


ci v 


Tip 
lie 


Thr 


Ser 


Glu 


Lys 


1 

X 








5 










10 










15 




IjXn 


Trp 


He 


Gin 


pi,, 


/\fc> L? 


Gin 


Ala 


Ser 


xyr 


Tip 


CIp"r~ 


Phe 


Asn 


Ala 


Ala 






20 










25 










30 






Ser 


Asn 


Ser 


Arg 






He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 






35 










40 










45 








xxe 


Met 


Ser 


Leu 


Tnr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


fil n 


Rl n 

vniii 




50 










55 










60 










Pro 


Val 


Glu Asp 


X XG 


OCI 


Ser Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


OD 










7(1 










75 










80 


Asn 


Gly Tyr Asp 


Pro 


bin 


Tyr Ala Ala 


Ser 


Val 


Phe 


Leu Gly 


irp 


al a 










OO 










90 










z> — ' 




Thr 


Lys 


Lys 


Phe 


pi.. 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


IT X \J 


al a 

ilia 








100 










105 










110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Va 1 
val 








115 








120 










125 








fne 


Tyr 


Gly 


Cys 


Vdl 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 




130 










135 










140 










Cys 


Val 


Asp 


Lys 


1 let 


Vdl 


He 


Trp 


Trp 


Glu Glu Gly Lys 


Met 


i in 


Ala 












X O 










155 










160 


Lys 


Val 


Val 


Glu 


Ser 


ax a 


Lys 


Ala 


He 


Leu Gly Gly Ser Lys 


Va 1 

Vdl 










lOD 










170 










1/3 




vai 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


xrx *_) 


Va 1 
val 








180 










185 










190 






lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly 




O P"K* 

OCX 






195 










200 










205 








Thr 


Thr 


Phe 


Glu 


HIS 


(j-Ln 


Gin 


Pro 


Leu 


Gin Asp Arg 


Met 


Phe 


Lys 






210 










215 










220 










vjXU 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


T Arc 
liy o 


CI n 

VUXll 


O D c: 




















235 










240 


Glu 


Val 


Lys 


Asp 


fne 


Fne 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


fill! 


XT a 1 
veil 




















250 










255 




tiXU 


His 


Glu 


Phe 


Tyr 


vax 


Lys 


Lys 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


rl O 


Ala 








260 










265 










270 






Pro 


Ser 


Asp 


Ala 


Asp 


Ti- 
ne 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


c? 

OCi 


V 3LJ- 






275 










280 










285 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 




290 










295 










300 










Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 


305 










310 










315 










320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 










325 










330 










335 




Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








340 










345 










350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






355 










360 










365 








He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 




370 










375 










380 










Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 








385 










390 










395 













<210> 55 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 22 8 GCG 
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<400> 55 












X ii-L 


Al a 
riid 


>-j-L y 


f ne 


iyr 


uiu 


Tip 


val 

V clX 


1 
















pi 11 


niD 


Leu 


Pro 


Gly 


He 


Qpr 
OCi 


A C3T"l 
rlDlJ 








20 












PI n 

ul Ll 


Trp 


Glu 


Leu 


Pro 




Aon 






35 










4: u 


pi n 

Ljl Ll 


pi n 


Ala 


Pro 


Leu 


Thr 


V cL _L 


Al a 




50 














XilX 


pi n 

\j X u. 


Trp Arg 


Arg Val 


O o T~ 


J-iy o 












70 






Pi -n 


xrllC 


Glu 


Lys 


Gly Glu 


Ser 


Tyr 










85 








1 XIX 


Tiir 


Gly Val 


Lys 


Ser 




veil 








100 










Arg 




Lys 


Leu 


lie 


Gin 


Arg 


lie 






115 










12 0 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




IjU 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


X*± O 










150 






i nr 


Pi m 


Pro 


Glu 


Leu 


Gin 


Trp 


Aia 










165 








oc J7 


i-iXci 


Cys 


Leu 


Asn 


Leu 


Thr 


pi n 






180 










UC Ll 


X 11X 


His 


Val 


Ser 


Gin 


x I1X 


Pi Ti 
IjXll 






195 










o n n 

Z U U 


it x lj 




Ser Asp 


Ala 


Pro 


T7-. n 

V cLX 


1 1c 




X \J 










Z lb 




1 ¥ 1C L- 


Pi n 
LjX li 


Leu 


Ala 


Gly Trp 


Leu 


Val 


j£ D 










230 






Pi n 


irp 


He 


Gin 


Glu Asp 


lain 












245 








Oel 


-Asn 


Ser Arg 


Ser 


Gin 




Lys 








260 










lie 




Ser 


Leu 


Thr 


Lys 


Thr 


nld 






275 










2 80 


Pro 


v ax 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




2 90 










1 Q C 




.noil 


Pi -\r 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Al =a 


•3 \J —J 










310 








_ 

lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








1 ill 


i nr 


Gly 


Lys 


Thr 


Asn 


lie 


Ala 








340 












Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Tnir 






355 










360 


Cys 


vdl 


Asp 


Lys 


Met 


Val 


lie 


Trp 




.3 / U 










375 




Lys 


Vdl 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


J> o — > 










390 






\7-s "1 
V d _L 


Tv on 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








11c 


\7"a 1 
V d _L 


Thr 


Ser 


Asn 


Thr 


Asn 


1*1 tr i_ 








420 










lxlJ_ 


Tnr 


Phe 


Glu 


His 


Gin 


Pi m 


Pro 






435 










440 


Pi 1 1 

vjiu 


Lieu 


Thr Arg 


Arg 


Leu 


Asp 


ill S 




/l IT A 
41 O U 










455 






vax 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 




He 


■i-i _y o 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


xip 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu, 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu. 


Gin 


Arg 


Asp 


Phe 


Leu 








60 














PI ii 

V3XU 


ril CI 




Jrlie 


Phe 


Val 






75 










80 


Jr 11C 






XXX o 


v ct l 


ucu 


veil 


ox u 




on 
















Pi V 


**x- y 


lr liC 


xje ix 


oei 


PI r> 

VJJ 1 il 


lie 


_L U 3 










I 1 n 

I I u 






iyr 




Pi -v 


Tl (=i 
11c 


Pi ll 


Jr 1 (J 


X ill 


xje Li 










125 








X 11X 


riL y 


ribll 


Pi -<.r 
ui y 


a 1 a 


Pi \7 


PI \7 

uxy 


PI V 

uxy 








1 A n 
1 *± u 










Tip 
X, ic 


Pro 


Asn 


iyr 


Leu, 


Leu 


XTl(_> 


T 

ijys 






155 










160 


irp 


"Pin t* 
X 111. 


2\ an 
ribll 


l w ltr L- 


PI n 


Pi n 




ue Li 




170 










175 




fiiy 


Xjy to 


riX y 


XJC U. 


Va 1 
v di 


Z11 ^ 
riXd. 


PI n 


Oil o 


i rc; 










1 QO 

1 J u 






PI n 


PI n 

ulli 




Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tvr 








220 










nop 


T ATCl 

xj^y o 


PI V 


Tl e 

11C 


Thr 


Ser 


Glu 


Lys 






235 










240 


OCX 


iyr 


Tip 
J- its 


uCl 


rriie 


1\ C! Tl 


Al 3 
nld 


Al a 




9 n 










Zi J J 




HI ci 


Al a 


_ 

lieu 


Asp 


- 

Asn 


Z\1 ^ 
Hid. 


Pi -^7 

oxy 


T 

iiy s 


^ DO 










970 






Pro 


ASp 


iyr 


Leu. 


vax 


Pi 

uiy 


Pi r-i 


Pi n 


















"X- y 


Tl ^ 
lie 


iyr 


iiy s 


Tl ^ 
lie 


xje Li 


Pi ll 

vjl Li 


Leu 








300 










7\ 1 -a 
nla 


DC1 


vax 


Xr 


lieu. 


Pi \7 

oxy 


J-J-P 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




33 0 










335 




pi n 

blU 


7\1 n 

Ala 


-L i_e 


Ala 


111 S 


inr 


TT-3 1 

vax 


xrrcj 


o *± _> 










J Zj \J 








Pi n 




It lie 


if A- KJ 


Xriie 


Aon 
ribll 


nbp 










O D J 








irp 


Pi 1 1 


ulU 


Pi -\T 

biy 

^ so 


Lys 




X 11X 


Al ^ 
riXd 


Tl 


XJC u. 




~J O \J 
Pi V 

ox y 


Cpy 

oe x 


T.T7CJ 

XJ_y o 


Val 

V Cll 


A YTT 

jtii y 






3 95 










400 


Al 3 
nla. 


Pi n 

V3X.11 


Tic, 
J_ _L tr 




riU 


X ill 


rl U 


Val 

V cll 




410 










415 






al » 

riX d 


V CL-L 


Tl (=> 
lie 




Pi \r 

kJX ^ 


A an 
nbu 




425 










430 






Leu 


Pi Tl 
V3X.ll 


Asp 


Arg 




irile 


T 

ly s 


lrilc 










*± r± »j 








Asp 


ir llcr 


vjj_y 


ijys 


v ax 


XXIX 


_ 

Lys 


Pi n 
VaXil 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






475 










480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 



525 
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Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 56 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 228 GCG 
<400> 56 

Met Glu Leu Ala Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 , 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95^ 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 J 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 " ~ 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 57 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<22 3> Mutant rep protein: rep78 231 GCC 
<400> 57 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

i 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
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G1U 


Gin 


Ala 


Pro 




n 






Til r 


blU 


Trp Arg 


oo 








Gin 


Pne 


Glu 


Lys 


Thx 


Thr 


Gly Val 








100 


Arg 


Glu 


Lys 


Leu 






115 




Pro 


Asn 


Trp 


Phe 




13 (J 






Asn 


Lys 


Val 


Val 


145 








Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 








180 


Leu 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


o o c 








Gin 


Trp 


He 


Gin 


Ser 


Asn 


Ser Arg 








260 


He 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu Asp 




z y u 






Asn 


Gly 


Tyr 


Asp 










Thr 


Lys 


Lys 


Phe 


Thr 


Thr 


Gly 


Lys 








340 


Phe 


Tyr 


Gly 


Cys 






355 




Cys 


Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


3 85 








Val 


Asp 


Gin 


Lys 


He 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr Arg 




450 






Glu 


Val 


Lys 


Asp 


4fob 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His 


Gly 










a n 
4 U 


Leu 


Thr 


Val 


Ala 






55 




Arg 


Val 


Ser 


Lys 




70 








Glu 


Ser 


iyr 












Ser 


Met 


Val 


Tie 
1 1c 


Gin Arg 










ion 
xzv 


Ala 


Val 


Thr 


Lys 






135 




Asp 


Glu 


Cys 


Tyr 




150 






Leu 


Gin Trp 


AJLa 


165 








Asn 


Leu 


Thr 


r*i n 
LjIU 


Ser 


Gin 


Thr 


tain 








2 00 


Ala 


Pro 


Val 


He 






215 




Giy 


Trp 


Ala 


Vdl 




230 






G1U 


ASD 


Gin 


ai a 










Ser 


Gin 


He 


Lys 


Thr 


Lys 


Thr 


7\1 a 
Ala 








o O A 

2 8 0 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Aid. 




310 






Gly 


Lys 


Arg 


Asn 


325 








Thr 


Asn 


He 


Aia 


vai 


Asn 


Trp 


Tnr 








3 60 


Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Aia 




390 






LyS 


Lys 


Ser 


OCl 


4 05 








Asn 


Thr 


Asn 


1*1 


PS C3 

XIX o 


Gin 


Gin 


riU 








44 0 


Arg 


Leu 


Asp 


His 






455 






Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 




Thr 


Ser Asp 


Aid 








520 


Lys 


Cys 


Ser 


Arg 






535 




Gin 


Cys 


Glu 


Arg 




550 






Gin 


Lys 


Asp 


Cys 


565 









Glu Lys Leu Gin 
60 

Ala Pro Glu Ala 

75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 
140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin lie Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 
540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 




4 o 








Arg 


Asp 


ir lie: 


Leu 


Leu 


rue 


irne 


v a_L 








q n 


Val 


Leu 


Val 


Glu 






95 




Leu. 


Ser 


Gin 


Tic 
lie 




110 








Pro 


Thr 


Leu 










Aia 


Gly Gly 


Giy 


Leu 


Leu 


Pro 


Lys 








loU 


Glu 


Gin 


Tyr 


Leu 






175 




val 


Ala 


Gin 


tiXS 




190 






Glu 


Asn 


Gin 


Asn 


205 








Co* 
OC1 


Ala 


Arg 


iyr 


Thr 


Ser 


Glu 


Lys 








o a n 


Phe 


Asn 


Ala 


Ala 






255 




Asn 


Ala 


Gly 


Lys 




270 






vai 


Gly Gin 


Cjrin 


285 








He 


Leu 


Glu 


Leu 


Leu 


Gly 


Trp 


Aia 








"D *1 A 


Phe 


Gly 


Pro 


Ala 






335 




111 s 


Thr 


Val 


rlU 




350 






Pro 


Phe 


Asn 


Asp 


365 








Lys 


Met 


Thr 


Aia 


Ser 


Lys 


Val 


Arg 








4 0 0 


Pro 


Thr 


Pro 


Val 






415 




Asp 


Gly Asn 


Ser 




430 








Phe 


Lys 


JrlJ.tr 


445 








val 


Thr 


Lys 


Csin 


T7-a 1 
Vdl 


Val 


Glu 


vai 








/ion 
4oU 


Lys 


Arg 


Pro 


Ala 






495 




Arg 


Glu 


Ser 


val 




510 






Asn 


Tyr Ala 


Asp 


525 








Asn 


Leu 


Met 


Leu 


Ser 


Asn 


He 


Cys 








560 


Pro 


Val 


Ser 


Glu 






575 
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Ser Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






con 










c or 










can 
o y u 






lie His 


His 


Tl ft 
lie 




Gly Lys 


V a.1 


Pro 


Asp 


Ala 


Cys 


inr 


Aid 


Cys 


Asp 




595 










C C\ C\ 

oUU 










f rt rr 

60b 








Leu Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 








610 










615 










620 
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<213> Artificial Sequence 




















<220> 






























<223> Mutant rep protein: 52 231 GCC 














<400> 58 




























Met Glu 


Leu 


Val 


Gly 


Trp 


Ala 


Val 


Asp 


Lys 

2 




lie 


Thr 


Ser 


bill 


Lys 


1 






5 










10 










15 




Gin Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


Tl ft 

lie 


Ser 


rile 


Asn 


7a 1 

Aia 


7a 1 => 

Aia 






20 










25 










30 






Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lvs 

2 


Ala 


Ala 


Leu 


Asp 


Asn 


Aia 


(jiy 


Lys 




35 










40 










4b 








He Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu. 


vai 


Ljiy 


VrrJLn 


ij±n 


50 










55 




















Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


lie 


Leu 


G1U 


Leu 


65 








70 










/ b 










O U 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Vdl 


File 


Leu 


tjiy 


Trp 


Ala 








85 










90 










yb 




Thr Lys 


Lys 


Phe 


Gly 


Lvs 

2 


Arg 


Asn 


Thr 


He 


lrp 


Leu 


.fne 


vj-Ly 


Fro 


7a 1 a 

Aia 






100 










105 










11 U 






Thr Thr 


Gly 


Lvs 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


HIS 


inr 


val 


Pro 




115 










120 










125 








Phe Tyr 


Gly 


Cys 


Val 


Asn 


Tro 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 


130 










135 










140 








Cys Val 


Asp 


Lvs 

2 


Met 


Val 


He 


Tro 


Tro 


Glu 


Glu 


Gly 


Lys 


Met 


mr 


Ala 


145 








150 










155 










160 


Lys Val 


Val 


Glu 


Ser 


Ala 


Lvs 

2 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 








165 










170 










175 




Val Asp 


Gin 


Lvs 


Cvs 

2 


Lvs 

J: 


Ser 


Ser 


Ala 


Gin 


lie Asp 


Pro 


Thr 


Pro 


T7^ 1 

vai 






180 










185 










190 






He Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Giy 


Asn 


Ser 




195 










200 










205 






Thr Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


jyiec 


pne 


Lys 


j^ne 


210 










215 










220 








Glu Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 


225 








230 










235 










240 


Glu Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 








245 










250 










255 




Glu His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 






260 










265 
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Pro Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


G1U 


Ser 


IT- 1 

val 




275 










280 










o o rr 

28b 








Ala Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 


290 










295 










300 






Arg Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


305 








310 










315 










32 0 


Phe Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


lie 


Cys 








325 










330 










335 




Phe Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 






340 










345 










350 






Ser Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 




355 










360 










365 








He His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 


370 










375 










380 










Leu Val 


Asn 


Val 


Asp 


Leu 
ion 


Asp 


Asp 


Cys 


He 


Phe 

1QC 


Glu 


Gin 









385 390 395 
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Tyr 
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He 


Val 


1 
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His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 
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Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Ala 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 




450 










455 
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He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr Arg Asn Gly Ala 


Gly Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 








Trp 


Glu Glu Gly Lys 


Met 


Thr 


Ala 








380 










He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 


425 










430 






Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 










445 








Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 



460 
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Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 












And 
4 / U 






Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Pro 


Ser Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 
515 


Ser 


Thr 


Ser 


Asp 


Ala 
520 


Arg 


Leu 

530 


Ala 


Arg 


Gly 


His 


Ser 
535 


Leu 



Ala 


Lys 


Asp 
475 


His 


Val 


Val 


Glu 


Val 
480 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 
525 


Tyr 


Ala 


Asp 
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Met 


Glu 


Leu 


Val 




1 








S V- 


Gin 


Trp 


He 


Gin 


Cv 








20 


'¥ 


Ser 


Asn 


Ser 


Arg 








35 




■j. 


He 


Met 


Ser 


Leu 


**»' 




50 






f. 


Pro 


Val 


Glu 


Asp 




65 








H'H \ 

il 


Asn 


Gly 


Tyr 


Asp 


W \ 


Thr 


Lys 


Lys 


Phe 


\| 








100 




Thr 


Thr 


Gly 


Lys 








115 






Phe 


Tyr 


Gly Cys 






130 








Cys 


Val 


Asp 


Lys 




145 










Lys 


Val 


Val 


Glu 




Val 


Asp 


Gin 


Lys 










180 




He 


Val 


Thr 


Ser 








195 






Thr 


Thr 


Phe 


Glu 






210 








Glu 


Leu 


Thr 


Arg 




225 










Glu 


Val 


Lys 


Asp 




Glu 


His 


Glu 


Phe 










260 




Pro 


Ser 


Asp Ala 








275 






Ala 


Gin 


Pro 


Ser 






290 








Arg 


Leu 


Ala 


Arg 




305 









Gly 


Trp 


Ala 


Val 


Asp 


Lys 


5 










10 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 










25 




Ser 


Gin 


He 


Lys 


Ala 


Ala 








40 






Thr 


Lys 


Thr 


Ala 


Pro 


Asp 






55 








He 


Ser 


Ser 


Asn 


Arg 


He 




70 










Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


85 










90 


Gly 


Lys 


Arg Asn 


Thr 


He 










105 




Thr 


Asn 


He 


Ala 


Glu 


Ala 








120 






Val 


Asn 


Trp 


Thr 


Asn 


Glu 






135 








Met 


Val 


He 


Trp 


Trp 


Glu 




150 










Ser 


Ala 


Lys 


Ala 


He 


Leu 


165 










170 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 










185 




Asn 


Thr 


Asn 


Met 


Cys 


Ala 








200 




His 


Gin 


Gin 


Pro 


Leu 


Gin 






215 








Arg 


Leu 


Asp 


His 


Asp 


Phe 




230 










Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


245 










250 


Tyr 


Val 


Lys 


Lys 


Gly Gly 










265 




Asp 


He 


Ser 


Glu 


Pro 


Lys 








280 






Thr 


Ser 


Asp 


Ala 


Glu 


Ala 






295 








Gly 


His 


Ser 


Leu 







310 



Gly 


He 


Thr 


Ser 


Glu 


Lys 










15 




He 


Ser 


Phe 


Asn 


Ala 


Ala 








30 






Leu Asp 


Asn 


Ala 


Gly 


Lys 






45 








Tyr 


Leu 


Val 


Gly 


Gin 


Gin 




60 










Tyr 


Lys 


He 


Leu 


Glu 


Leu 


75 










80 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 










95 




Trp 


Leu 


Phe 


Gly 


Pro 


Ala 








110 






He 


Ala 


His 


Thr 


Val 


Pro 






125 








Asn 


Phe 


Pro 


Phe 


Asn 


Asp 




140 








Glu 


Gly 


Lys 


Met 


Thr 


Ala 


155 










160 


Gly Gly 


Ser 


Lys 


Val 


Arg 










175 




He Asp 


Pro 


Thr 


Pro 


Val 








190 






Val 


He 


Asp 


Gly 


Asn 


Ser 






205 








Asp 


Arg 


Met 


Phe 


Lys 


Phe 




220 










Gly 


Lys 


Val 


Thr 


Lys 


Gin 


235 










240 


Asp 


His 


Val 


Val 


Glu 


Val 










255 




Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








270 






Arg 


Val 


Arg 


Glu 


Ser 


Val 






285 








Ser 


He 


Asn 


Tyr 


Ala 


Asp 



300 
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<220> 
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<223> Mutant rep 



<400> 61 



Thr 


Ala 




riie 


1 








Glu 


His 


Leu 


Pro 










Lys 


r~i "1 . _ 
<jjJ_U 


Trp 


C-jlU 






J b 




LrlU 


VT_LI1 


Aia 


Pro 










Thr 


Glu 


Trp 


Arg 


IT IT 








Gin 


Phe 


Glu 


Lys 


Thr 


Thr 


Gly 


Val 








10 0 


Arg 


Glu 


Lys 


Leu 






lib 




Pro 


Asn 


Trp 


Phe 










Asn 


Lys 


Val 


Val 


1 A C 

14b 








Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 








leU 


Leu 


inr 


HIS 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


a o i - 








Gin 


Trp 


He 


Gin 


Ser 


Asn 


Ser 


Arg 








260 


lie 


Met 


Ser 


Leu 






O ""7 C 

2 /b 




Pro 


Val 


Glu 


Asp 




^jy u 






Asn 


Gly 


Tyr 


Asp 


one 








Thr 


Lys 


Lys 


Phe 


Thr 


Thr 


Gly 


Lys 








340 


Phe 


Tyr 


Gly 


Cys 






355 




Cys 


Val 


Asp 


Lys 




J / U 






Lys 


Val 


Val 


Glu 


Job 








Val 


Asp 


Gin 


Lys 


He 


Val 


Thr 


Ser 








42 0 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 



protein: rep78 



Tyr Glu He Val 
5 

Gly He Ser Asp 

Leu Pro Pro Asp 
40 

Leu Thr Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

He Gin Arg He 
120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 
280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 
360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 



234 


GCG 






He 


Lys 


Val 


Pro 




10 






Ser 


pne 


Val 


Asn 


25 








Ser 


Asp 


Met 


Asp 




Lys 


Leu 










60 


Ala 


Pro 


Glu 


Ala 






75 




Til-. ^ 

Ftie 


TT ' 

His 


Met 


HIS 




90 






Leu 


Gly 


Arg 


Phe 


105 








Tyr 


Arg 


Gly 


lie 


Thr 


Arg 


Asn 


Gly 








140 


He 


Pro 


Asn 


Tyr 






155 




Trp 


Til- « 

Tnr 


Asn 


Met 




170 






Arg 


Lys 


Arg 


Leu 


185 








Glu 


Gin 


Asn 


Lys 


Arg 


Ser 


Lys 


Thr 








220 


Asp 


Ala 


Gly 


He 






235 




Ser 


Tyr 


lie 


Ser 




250 






Ala 


Ala 


Leu 


Asp 


265 








Pro 


Asp 


Tyr 


Leu 


Arg 


He 


Tyr 


Lys 








300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


He 


Trp 


Leu 




330 






QjlU 


Ala 


lie 


Ala 


345 








Asn 


Glu 


Asn 


Phe 


Trp 


Glu 


Glu 


Gly 








380 


He 


Leu 


Gly 


Gly 






395 




Ala 


Gin 


lie 


Asp 




410 






Cys 


Ala 


Val 


He 


425 








Leu 


bin 


Asp 


Arg 


Asp 


Phe 


Gly 


Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly 


Gly 


Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 












74- 





Ser 


Asp 


Leu 


Asp 






15 




Trp 


val 


Ala 


Glu 




3 0 






Leu 


Asn 


Leu 


He 


45 








Arg 


Asp 


Phe 


Leu 


Leu 


Phe 


Phe 


Val 








80 


Val 


Leu 


Val 


Glu 






95 




Leu 


Ser 


Gin 


He 




110 






Glu 


Pro 


Thr 


Leu 


125 








Ala 


Gly 


Gly 


Gly 


Leu 


Leu 


Pro 


Lys 








160 


Glu 


Gin 


Tyr 


Leu 






175 




Val 


Ala 


Gin 


His 




190 






Glu 


Asn 


Gin 


Asn 


205 








Ser 


Ala 


Arg 


Tyr 


Thr 


Ser 


Glu 


Lys 








240 


Phe 


Asn 


Ala 


Ala 






255 




Asn 


Ala 


Gly 


Lys 




270 






Val 


Gly 


Gin 


Gin 


285 








He 


Leu 


Glu 


Leu 


Leu 


Gly 


Trp 


Ala 








320 


Phe 


Gly 


Pro 


Ala 






335 




His 


Thr 


Val 


Pro 




350 






Pro 


Phe 


Asn 


Asp 


365 








Lys 


Met 


Thr 


Ala 


Ser 


Lys 


Val 


Arg 








400 


Pro 


Thr 


Pro 


Val 






415 




Asp 


Gly 


Asn 


Ser 




430 






Met 


Phe 


Lys 


Phe 


445 








Val 


Thr 


Lys 


Gin 


Val 


Val 


Glu 


Val 








480 


Lys 


Arg 


Pro 


Ala 






495 




Arg 


Glu 


Ser 


Val 




510 












Pro 


Ser 


Thr 


Ser 


Asp 


Alci 






515 










IT O A 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 




530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


GlU 


Arg 


545 










rr n 

bb 0 






File 


rp V* -t- 

inr 


ill S 


Gly Gin 


Lys 


Asp 












565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


He 


His 


His 


580 
He 


Met 


Gly 


Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 




610 










615 





<210> 62 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<22 3> Mutant rep protein: rep52 



<400> 62 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 










325 








Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 






Aia 


Ser 


lie 


Asn 


Tyr 


Aia 


Asp 










c 0 c 








111 s 


v cL± 




Mot- 


Asn 


LSU 


i v ie c 


T .01 n 

.ueu. 








540 












Asn 


PI T"t 


Asn 


Ser 


Asn 


lie 








IT IT IT 

bbb 










c £T n 
bo U 


Leil 




Cys 


"D V) ^ 
rr lie 


Pro 


V al 


oex 


bill 




570 










575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 














620 










Zi<i 


GLG 














Asp 


Aia 


Giy 


1 ie 


Tiir 


Ser 


PI n 

GlU 


Lys 




10 










lb 




Ser 


Tyr 


ne 


Ser 


iriie 


Asn 


71 1 a 

/\j_a 


Aia 


25 










3 0 






Ala 


Aia 


Leu 


Asp 


Asn 


Aia 


Giy 


Lys 










4b 








Pro 


Asp 


Tyr 


Leu 


vai 


Giy 


Gin 










60 










Arg 


lie 


Tyr 


Lys 


lie 


Leu 


GlU 


Leu 






75 










oU 


Ala 


Ser 


vai 


pne 


liSU 


Gly 


Trp 


Aia 




90 










95 




Thr 


lie 


Trp 


leu. 


Pne 


Gly 


Pro 


Ala 


105 










110 






GlU 


Aia 


lie 


Ala 

Aia 


ill S 


inr 


vai 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


ril,, 

GlU 


GlU 


Gly 


Lys 


Met 


Thr 


Ala 






155 










160 


lie 


Leu 


(jiy 


Gly 


Ser 


lys 


val 


Arg 




170 










175 




Ala. 


Gin 


lie 


Asp 


Pro 


Thr 


Pro 


vai 


185 










190 






Cys 


7\ "1 _ 

Aia 


vai 


lie 


Asp 


Giy 


Asn 


Ser 










0 ri tr 








Leu 


Pin 

Gin 


Asp 


Arg 


i v ieu 


rue 


Lys 


iriie 








Tin 










Asp 


rile 


vjiy 


Lys 


vai 


Thr 


Lys 


ijin 






235 










240 


Aia 


Lys 


Asp 


nlS 


vai 


val 


GlU 


vai 




250 










255 




Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


TV "1 _ 

Ala 


265 










270 






Pro 


Lys 


Arg 


val 


Arg 


Glu 


Ser 


val 










285 








<cr_L LI 


nia 


oei 


lie 


Asn 


iyr 


7l1 a 
Ala 


ASp 








300 










His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






315 










320 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




330 










335 




Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 
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340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

lie His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
385 390 395 

<210> 63 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 234 GCG 
<400> 63 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 ~ 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 ' 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 ' 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 " 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 " 220 

Met Glu Leu Val Gly Trp Leu Val Asp Ala Gly lie Thr Ser Glu Lys 
225 ' 230 " 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 ~ 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 " 280 ~ ~ 285 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 
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Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


± ±e 


V3LX. 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


t'lct 


Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 

a a n 
44 U 


Glu 


Leu 
450 


Thr 


Arg 


Arg 


Leu 


Asp 
455 


His 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Pro 


Ser 


Asp 


Ala 
500 


Asp 


He 


Ser 


Glu 


Ala 


Gin 


Pro 
515 


Ser 


Thr 


Ser 


Asp 


Ala 
520 


Arg 


Leu 
530 


Ala 


Arg 


Gly 


His 


Ser 
535 


Leu 



<210> 64 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 64 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 



Ala 


Gin 
a i n 


He 


Asp 


Pro 


Thr 


Pro 

*± JLO 


Val 


Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 


A o tr 










A *3 C\ 






Leu 


Gin 


Asp 


Arg 


Met 
A A c; 


Phe 


Lys 


Phe 


Aon 
rib £J 


±r lit: 


ui y 


Lys 

a a r\ 
4 b U 


\7-2, "| 

VaX 


TVi ~y~ 


T Arc 
J_i_y o 


m n 

ui.ll 


Ala 


Lys 


Asp 

A 1 cr 
4 / D 


His 


Val 


Val 


Glu 


Val 

4 O U 


Gly 


Gly 
490 


Ala 


Lys 


Lys 


Arg 


Pro 
495 


Ala 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 
525 


Tyr 


Ala 


Asp 



234 GCG 



Asp 


Ala 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 

60 


Val 


Gly 


Gin 


Gin 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 










205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 



300 
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305 310 

<210> 65 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



<400> 65 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 
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nl *tr 

oiy 


fll tr 


OCX 


Lys 


1 

v ax 


Arg 




1 7A 

1 /u 










X /5 




ai a 


bin 


Tl <=» 
lie 


Asp 


Pro 


Tnr 


Pro 


vdl 


185 










190 








nid 


Vdl 


Tl o 
1 16 


Asp 


pi ir 
biy 


Asn 


Ser 










205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 
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245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 ' 310 

<210> 69 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 250 GCC 
<400> 69 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 " 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 ' 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 ~ 135 " 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 ' " 150 ' 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 " 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 " 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 ~ 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Ala He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 * 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 " " 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 " 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
370 375 380 
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Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Vai 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








lie 


va± 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 




530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


545 










550 






Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 








He 


His 


His 


He 


Met 


Gly Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 




610 










615 





<210> 70 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 70 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 



He 


Leu 


Gly 


Gly 


Ser 


T - m 

Lys 


Val 


Arg 






395 










400 


A±a 


Gin 


lie 


Asp 


Pro 


lnr 


Pro 


vai 




410 










415 




Cys 


Ala 


Val 


lie 


Asp 


Gly 


Asn 


Ser 


425 










430 






Leu 


Gin 


Asp 


Arg 


jyiet 


Tll-i 


Lys 


JrMie 










445 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Cjin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






475 










480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 








540 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


lie 


Cys 






555 










560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 










575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 














620 











250 GCC 



Asp 


Lys 
10 


Gly 


He 


Thr 


Ser 


Glu 
15 


Lys 


Ser 


Ala 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 
45 


Ala 


Gly 


Lys 


Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly 


Gin 


Gin 


Arg 


He 


Tyr 
75 


Lys 


He 


Leu 


Glu 


Leu 
80 


Ala 


Ser 
90 


Val 


Phe 


Leu 


Gly 


Trp 
95 


Ala 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 
125 


Thr 


Val 


Pro 


Asn 


Glu 


Asn 


Phe 
140 


Pro 


Phe 


Asn 


Asp 


Trp 


Glu 


Glu 
155 


Gly 


Lys 


Met 


Thr 


Ala 
160 


He 


Leu 
170 


Gly 


Gly 


Ser 


Lys 


Val 
175 


Arg 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 
205 


Gly 


Asn 


Ser 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 
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210 










215 




Glu 


Leu 


Thr Arg Arg 


Leu 


Asp His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 










245 








bill 


tins 


Glu 


Phe 


Tyr 


vaj. 


Lys 


Lys 








260 










Pro 


Ser 


Asp Ala Asp 


lie 


Ser 


Glu 






275 










280 


A±a 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 










325 








Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


Gly 


Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp Asp 


385 










390 






<210> 71 












<211> 536 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep68 


<400> 71 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 
















220 










Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








300 










His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 






315 










320 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




330 










335 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 










350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 










365 








Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 












395 












250 


GCC 














He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly 


Gly 








140 










He 


Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Ala 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 







-84- 



X 1 a 

lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Aim 

Aia 






275 










o o r\ 

280 


Pro 


val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


ax a 


305 










310 






Thx 


Lys 


lys 


Fiie 


Giy 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


lie 


Ala 








340 










Pile 


Tyr 


7*»1 tr 

Giy 


Cys 


val 


Asn 


Trp 


Thr 






355 










3 60 


Cys 


Val 


Asp 


Lys 


Met 


T T— T 

Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


7i "I — 

Ala 


Lys 


A±a 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






/*■» T ^ * 

Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu 




530 










535 





<210> 72 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep4 0 



<400> 72 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 



Pro 


Asp 


Tyr 


Leu 


vai 


Giy 


r*1 Ti 

Gin 


Gin 










O O [T 

285 








Arg 


He 


Tyr 


Lys 


Tl- 
IlB 


Leu 


Glu 


Leu 








300 










Al a 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






315 










32 0 


Thr 


xxe 


Trp 


Leu 


pne 


Giy 


Pro 


Aia 




330 










335 




G1U 


ax a 


TT- 
116 


7v 1 ~s 

Aia 


TJ*-i tr* 
MIS 


Thr 


vai 


Pro 


345 










350 






Asn 


GlU 


Asn 


pne 


Pro 


pne 


Asn 


Asp 










365 








Trp 


blU 


G1U 


Gly 


Lys 


Met 


Thr 


Aia 








380 










xxe 


Leu 


Giy 


Gly 


Ser 


Lys 


vai 


Arg 






395 










400 


AX a 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


T7-» 1 

Val 




410 










415 




Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 


425 










430 






Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 










445 








Asp 


pne 


Gly 


Lys 


vai 


Thr 


Lys 


Gin 








460 










7\ 1 — 

AX a 


T * - 

Lys 


Asp 


His 


Val 


T7— 1 

val 


Glu 


T7-i 1 

vai 






475 










480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








250 


GCC 














Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Ala 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


7t 1 — 

Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


71 ~i 

Ala 




90 










95 




Thr 


lie 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


-r 1 

He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


pne 


Asn 


Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 
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180 










Tl o 


vax 


Thr 


Ser 


Asn 


1X1 IT 


Asn 


lyiec 






195 










o r\ r\ 

200 


Thr 


Thr 


jfne 


Glu 


His 


Gin 




Pro 




210 










215 




VjrJLU 


Ueu 


Thr 


Arg Arg 


Leu 


Asp 


IIJLS 


225 










230 






GlU 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








LilU 


HI S 


brlU 


Phe 


Tyr Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 


305 










310 






<210> 73 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep78 


<400> 73 












Thr 


Ala 


Gly 


Phe 


Tvr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 












Glu 


Gin 


Ala 


Pro 
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270 








lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


val 


t~* n t t 
Gly 


Gin 


Gin 








275 










2 80 










285 








I , 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


-I- T 

He 


Leu 


Glu 


Leu 


™"; 




290 










295 










300 












Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


T, "I 

Ala 


Ala 


Ser 


TT- 1 

Val 


Phe 


Leu 


Gly 


Trp 


Ala 


' 

■■■Zi: : 


305 










310 










315 










*3 O f\ 

32 0 


;: 


Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg 


Asn 


Trir 


lie 


Trp 


Leu 


File 


r*l tt 


Pro 


Ala 


H ; i 










325 










330 










335 






Thr 


Thr 


Gly Lys 


Thr 


Asn 


Tl _ 

He 


Ala 




Ala 


T "1 — 

lie 


Aia 


HIS 


Thr 


TT— "1 

vai 


Pro 


JE 








340 










345 










I r A 

350 








Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


~\ T T 

GlU 


Asn 


fne 


Pro 


Fne 


Asn 


Asp 








355 










360 










365 










Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


TIT _ 

Ala 






370 










375 










3 80 










s"; ; 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


TT- T 

val 


Arg 




385 










390 










395 










400 


M: 
1 | 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


Tl _ 

lie 


Asp 


Pro 


Thr 


Pro 


tt— n 

val 












405 










410 










415 






T ~l — 

He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


tt- n 

val 


Tl - 

lie 


Asp 


Gly 


Asn 


Ser 










420 










425 










430 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


/"O Tl 

Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Til-. i~x 


Lys 


Fne 








435 










440 










445 










Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


T T— ~\ 

Val 


Thr 


Lys 


Gin 






450 










455 










460 












Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




465 










470 










475 










480 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 












485 










490 










495 






Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










500 










505 










510 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


Tl - 

lie 


Asn 


Tyr 


Ala 


Asp 








515 










520 










525 










Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 






















530 










535 






















<210> 80 






























<211> 312 






























<212> PRT 






























<213> Artificial Sequence 






















<220> 
































<223> Mutant rep protein: rep40 


260 


GCG 
















<400> 80 






























Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


Asp 


Lys 


biy 


Tl i= 
±lc 


T 1 Vi ~v~ 

hit 


fT a — 

DCI 




jLys 




1 








5 










10 










15 






Gin 


Trp 


He 


Gin Glu Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 










20 










25 










30 








Ser 


Asn 


Ser 


Ala 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








35 










40 










45 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 



-93- 





50 










55 




Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly Tyr Asp 


Pro Gin Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly Lys Arg 


Asn 








100 










Thr 


Thr Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


File 


Tyr Gly Cys 


Val 


Asn 


Trp 


inr 




13 0 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


-7> -1 _ 

Ala 










165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu Thr Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 








260 










Pro 


Ser Asp Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 




290 










295 




Arg 


Leu 


Ala 


Arg 


Gly His 


Ser 


Leu 


305 










310 






<210> 81 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep78 


<400> 81 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


lie 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 











60 



Arg 


i le 


Tyr Lys 


Tl ~ 

lie 


Leu 


Glu 


Leu 






H C 

/ b 








o U 


Ala 


Ser 


val Fne 


Leu 


Gly Trp 


Aia 












95 




Til IT 


lie 


Trp Leu 


Fne 


Gly 


Pro 


Aia 


JL U D 








110 






CjIU 


Ala 


lie Aia 


rllS 


Thr 


Val 


Pro 








i o c 
IZD 








Asn 


r*l n 
(jlU 


T\ I — i T — i T~"l 1 . - — 

Asn irne 


Pro 


Phe 


Asn 


Asp 






i /in 










Trp 


Cj-LU 


/"•In r«l tr 

(jiu lily 


Lys 


Met 


Thr 


Aia 






ICC 

lb b 








IbU 


lie 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 




1 / U 








175 




Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


TT 1 

Val 


185 








190 






Cys 


Ala 


Val He 


Asp 


Gly Asn 


Ser 








205 








Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 






220 










Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Cjin 






235 










Ala 


Lys 


Asp His Val 


Val 


Glu 


Val 




250 








255 




Gly Gly 


Ala Lys 


Lys 


Arg 


Pro 


Ala 


265 








270 






Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 








285 








Glu 


Ala 


Ser He 


Asn 


Tyr Ala 


Asp 






300 











263 GCC 



He Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


10 










15 




Ser Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 








30 






Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 






60 










Ala Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


Phe His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 




Leu Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 








110 






Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 








Thr Arg 


Asn Gly Ala 


Gly Gly 


Gly 






140 










He Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




155 










160 


Trp Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 








190 







-94- 




Leu 


X 11X 


His 


Vai 


Ser 


Gin 


J. li-L 








195 










9 no 


ITS- VJ 


71 can 


Ser Asp 


Ala 


Pro 


Vai 


He 




9 1 ft 
ZXU 










91 R 




i Y le L. 


uX IX 


Leu 


vax 


Gly 


Trp 


iJC LL 


V ct-L 












230 






bill 


xrp 


lie 


Lr±n 


Glu Asp 




nld. 










O A C 








OCX 


71 an 


Ser 


Arg 


Ser 


Gin 


al a 


J_i_y & 








A o u 










T 1 O 


net 


Ser 


Leu 


Thr 


Lys 


r V\iy 
± ±±±. 


Ala 
nlci 






A 1 3 












rl O 


1 

Vdl 


IjrXU 


Asp 


He 


Ser 


OCX 


Zl en 




<=j -7 U 










Z. z> 3 




71 cn 


ni v 


Tyr 


Asp 


Pro 


Gin 


xyi 


Ala 


n cr 










310 






X ill 


JLiys 


Lys 


Phe 


Gly 


Lys 




rlbll 










325 








TJnx 


Til it 


Gly 


Lys 


Thr 


Asn 


Tl o 

xxe 


7\ ~| ~s 








340 










.swb, "DVi d 


Tyr 


Gly 


Cys 


Vai 


Asn 


irp 


X XXXV 






355 










o /T n 




TT_ "I 

vai 


Asp 


Lys 


Met 


Vai 


lie 


Trp 


1?: 


370 










375 






vai 


Vai 


Glu 


Ser 


Ala 


Lys 


Aid 


Tor 










390 






Vai 


A en 
nop 


Gin 


Lys 


Cys 


Lys 


Ser 


O O -L 










405 








Si T 1 ^ 


v dl 


Thr 


Ser 


Asn 


Thr 


Asn 


i'lC L, 








420 










a ' t XXll 


XXI XV 


Phe 


Glu 


His 


Gin 


Gin 


It X L3 






435 










44 U 


blU 


Leu 


Thr Arg 


Arg 


Leu Asp 


rliS 




450 










455 




Z. i (alU 


vai 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


M= 46 b 










470 






r " {""* In 
LalU 


nxs 


Glu 


Phe 


Tyr 


Vai 


Lys 


Lys 










485 








-IT X. (J 


OC1 


Asp 


Ala 


Asp 


He 


Ser 


V-J-L Li 








500 










/-lid 


r»~| t-i 

bjXil 


Pro 


Ser 


Thr 


Ser 


Asp 


ri.1 d 






515 










C O A 


Arcf 


m 

Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 




i— -> 

53 0 










535 




rllG 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


r/i r 










550 






XtXIc 


T'Vi "v~ 
X 11 X 


His 


Gly 


Gin 


Lys 


Asp 


Lys 










565 








Ser 


Gin 


Pro 


Vai 


Ser 


Vai 


Vai 


Lys 








580 










He 


His 


His 


He 


Met 


Gly Lys 


Vai 






595 










600 


Leu 


Vai 


Asn 


Vai 


Asp 


Leu Asp 


Asp 




610 










615 





<210> 82 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 
<400> 82 

Met Glu Leu Vai Gly Trp Leu Vai 

1 5 
Gin Trp He Gin Glu Asp Gin Ala 




LalLX 


brill 


Aon 


Xjy o 


m n 

Lai LX 


71 o n 


VjXIl 


71 on 








9 rm 

Z U J 








Arcj 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


iy i 








v> 9 n 














Gly 


Tie 
lie 


Thr 


o e j_ 


Glu 


Lys 






9 ^ 










9 a n 


Cpy 
OCl 


T\7"r 
xyx 


Tip 
lie 


Q -v- 
OC1 


it lie 


■TlDll 


Al a 

ni d 


Ala 

ni o. 




Z 3 U 














AT ^ 
i-lld 


Al ^ 


Leu 


Asp 


71 cn 


Aid 


Ljxy 


Lys 


o ^ c; 










9 1 C\ 






Pro 




lyr 


Leu 


Vdl 


Laly 


PI n 
Lit XII 


dl n 










zob 








A -V/— T 

rixy 


11c 


lyr 


Lys 


1 1c 


T 

Leu 


Pin 


Leu 








-j U \J 










ilXa 


ocx 


Vdl 


Xrlie 


Leu 


Luiy 


irp 


Zll a 
i-ild 






Olj 










Ton 


1111 


X JlsZ 


irp 


Leu 


IT 11" 


iVll -tr 

uiy 


ir 1 \j 


al ^ 

nla 




JjU 










"2 "2 c: 




r*i 1 1 

Lai IX 


Hid 


lie 


71 1 a 
nld 


nib 


Tn v 
XIXX 


V dl 


Xr X C_J 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










jbb 








irp 


ul IX 


vjIXX 


biy 


Lys 


l v leXV 


Tin -v~ 
X XXXV 


711 a 
nld 








3 80 










lie 


Leu 


vjiy 


uiy 


OCl 


Lys 


T7-> 1 

V dl 


Arcj 






J ^ Z> 










Ann 


Ala 


n 

VJ-Lli 


11C 




Pt*a 

rlL' 


Thr 


Pro 


Vai 




41 U 










4t li> 




P-*rCi 


711 a 


Vdl 


Tl ^ 
lie 


Asp 


biy 


Asn 


OCl 


/IOC 










a t n 

rr J U 






XjC Li 


m n 


Zl cn 


7\vrf 

Aiy 


L. 


irile 


uy o 


xr lie 










yi -I r- 

445 








Asp 


Jrlie 


viiy 


Lys 


vai 


Tnr 


Lys 


Pi n 

bin 








4bU 










Til =1 
Hid 


Lys 


Asp 


XT -I c 

xlxS 


vai 


vax 


bill 


T7 0 1 

Vdl 
















/I O A 


Pi t r 

biy 


Ljiy 


Aid 


Lys 


Lys 


Arg 


Pro 


A 1 =3 




/ion 










4 yt> 




Pro 


Lys 


Arg 


Vdl 


Arg 


IjXU 


Ser 


v ai 


c n c 










n i r\ 
DiU 






Pin 


7i n =s 
Aia 


Ser 


lie 


Asn 


Tyr 


Aia 


Asp 










roc; 








ill o 


Vdl 


oiy 


l v lc L 


Asn 


Leu 


l v le U 


Leu 








r y| H 

540 










l'JcL 


Asn 


uxn 


Asn 


OCl 


Asn 


i ie 


Lys 






r r r 

555 










IT f~ f\ 

560 


T 

Leu 


bill 


Cys 




Pro 


vax 


Ser 


bill 




570 










575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


lie 


Phe 


Glu 


Gin 














620 










263 


GCC 














Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 



-95- 




20 25 30 





Ser 


Asn 


Ser 


Arg 


Ser 


C*~\ r-t 


Ala 


Lys 


Ala 


Aia 


Leu Asp 


Asn 


Ala 


tirly 


Lys 








35 










40 










45 










Ti- 
ne 


Met 

c: n 
o u 


Ser 


Leu 


inr 


kys 


Thr 
55 


Ala 


Pro 


Asp 


Tyr 


Leu 

f r\ 
6 U 


Val 


Gly 


tiin 


tain 




Pro 


vai 


Glu Asp 


i ie 


Sex 


Ser Asn Arg 


i ie 


Tyr 


Lys 


He 


Leu 


IjIU 


Leu 




65 










70 










75 










80 




Asn 


(jiy 


Tyr Asp 


Pro 


din 


Tyr 


Ala 


Ala 


Ser 


vai 


Phe 


Leu Gly 


Trp 


Ala 












o D 


























Tnr 


Lys 


Lys 


Phe 
100 


/"I 1 t r 

(jiy 


Lys 


Arg 


Asn 


Thr 
105 


lie 


Trp 


Leu 


Phe 


Gly 
110 


Pro 


Ala 




Tnr 


Thr 


Gly Lys 


Tnr 


Asn 


lie 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








115 










120 










125 












Tyr 

liU 


Gly 


Cys 


vai 


Asn 


Trp 
135 


Thr 


Asn 


Glu 


Asn 


Phe 
140 


Pro 


Phe 


Asn 


Asp 




Cys 


vai 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 




14b 










•ten 
150 










155 










160 




Lys 


vai 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly Ser 


Lys 


Val 


Arg 












165 










1 / V 










I/O 






vai 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


f''-; 








180 










185 










190 






Si 


±-Le 


vai 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 








195 










200 










205 








■T> 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 


~i L.. 




ilu 










215 










220 












(jlU 


Leu 


Thr 


Arg Arg 


Leu Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




one 










230 










235 














blU 


vai 


Lys 


Asp 


Phe 
245 


Phe 


Arg 


Trp 


Ala 


Lys 
250 


Asp 


His 


Val 


Val 


fi i *i 


vai 




lj± u 


m s 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


li i 








260 










265 










270 








Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val Arg Glu 


Ser 


Val 


y 






275 










280 










285 










Ala 


tin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 


P 




290 










295 










300 












Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 




305 










310 










315 










320 




Phe 


Pro 


Cys 


Arg 


Gin 
325 


Cys 


Glu 


Arg 


Met 


Asn 
330 


Gin 


Asn 


Ser 


Asn 


He 

*3 1 C 


Cys 




Phe 


Thr 


His 


Gly 
340 


Gin 


Lys 


Asp 


Cys 


Leu 
345 


Glu 


Cys 


Phe 


Pro 


Val 
350 


Ser 


Glu 




Ser 


Gin 


Pro 
355 


Val 


Ser 


Val 


Val 


Lys 
360 


Lys 


Ala 


Tyr 


Gin 


Lys 
365 


Leu 


Cys 


Tyr 




He 


His 
370 


His 


He 


Met 


Gly 


Lys 
375 


Val 


Pro 


Asp 


Ala 


Cys 
380 


Thr 


Ala 


Cys 


Asp 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 
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<210> 83 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 263 GCC 



<400> 83 



Thr Ala Gly Phe Tyr Glu 


He Val 


He 


Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 


1 






5 








10 








15 




Glu 


His 


Leu 


Pro Gly 


He 


Ser Asp 


Ser 


Phe 


Val 


Asn 


Trp Val 


Ala 


Glu 








20 






25 








30 






Lys 


Glu 


Trp 


Glu Leu 


Pro 


Pro Asp 


Ser Asp 


Met 


Asp 


Leu Asn 


Leu 


He 






35 






40 










45 






Glu 


Gin 


Ala 


Pro Leu 


Thr 


Val Ala 


Glu 


Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 




50 








55 








60 








Thr 


Glu 


Trp 


Arg Arg 


Val 


Ser Lys 


Ala 


Pro 


Glu 


Ala 


Leu Phe 


Phe 


Val 


65 








70 








75 








80 



-96- 



Gin 


Til-. 

pne 


Glu 


Lys 


Gly Glu 


Ser 


Tyr 










85 








Thr 


mr 


Gly Val 


Lys 


Ser 




v ax 








100 










Arg 




Lys 


Leu 


lie 


Gin 


Arg 


± 1c 






"1 "I IT 

115 










ion 


Pro 


Asn 


Trp 


Pne 


Ala 


Val 


Thr 


Lys 




Ton 










lib 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


1 A C 

14b 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu. 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


val 


lie 




Z±<J 










Zlb 




Met 


G1U 


Leu 


Val 


Gly Trp 


Leu 


val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


-A.j_a 


Lys 








260 










lie 


wet 


Ser 


Leu 


Thr 


Lys 


Thr 


/\±a 






275 










ion 


Pro 


val 


Glu Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Giy 


Tyr Asp 


Pro 


Gin 


Tyr 


/\±a 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly Lys 


Thr 


Asn 


lie 


Ala 








340 










pne 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


lie 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








lie 


val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


G1U 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


XT -I « 

HIS 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






CjrlU 


rilS 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu 




530 










535 





<210> 84 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



Jrne 


11 1 o 




His 


Val 


Leu 


V al 


ul U. 




q n 
y u 










JO 




Leu 


bly 


ril y 


Phe 


Leu 


O CI 




Tip 

ilC 


1U J 










ii n 

11U 






xyr 


«x. y 




He 


Glu 




Tlir 


Leu 










125 








Ttir 


Arg 


AS3T1 


Gly Ala 


Gly 


Gly 


Gly 








"1 A A 

14 U 










lie 


Pro 


Asn 


Tyr 


Leu 


Leu 


rXO 


Lys 






1 J J 










_L o u 


irp 


X 111 


Asn 


Met 


Glu 


m n 

V3XI1 


iyr 


Leu 




1/0 










1 / b 




Arg 




Arg 


Leu 


Val 


2il =j 


bin 


XIX o 


lob 










i y u 






blU 


bin 


Asn 


Lys 


Glu 


Asn 


bxn 


Asn 










205 








Arg 


OCX 


Lys 


Thr 


Ser 




Arg 


xyr 








22 0 










7\ o y~\ 


Lys 




He 


Thr 


OCX 


VJX Li 


Xl^ o 






zJb 










o /i n 


OC1 


Tyr 


x le 


Ser 


Phe 


Asn 


nla 


Aid 




OCA 










nrr 

Zbb 




Aia 


Aia 


Leu 


Asp 


Asn 


Aid 


nl tt 

biy 


Lys 


^ /— r— 

265 










z /o 






Pro 


Asp 


Tyr 


Leu 


Val 


biy 


bin 


bin 










one 

285 








Arg 


lie 


Tyr 


Lys 


He 


Leu 


blU 


Leu 








300 










A_i_a 


Ser 


vai 


Phe 


Leu 


r*~\ xr 

biy 


m 

Trp 


Ala 






31b 










o n 


Til IT 


lie 


Trp 


Leu 


Phe 


r* ~| Tr 

uiy 


Pro 


Aid 




O O A 

330 










o o c; 
33b 




r 1 ! ii 

bl U 


Ala 


J. 1c 


Ala 


His 


Tnr 


v<x± 


Pro 


345 










■i r a 

350 






Asn 


blU 


Asn 


Phe 


Pro 


j^ne 


Asn 


Asp 










365 








Trp 


r*l it 
blU 


la-LU 


Gly 


Lys 


i v iet. 


Tnr 


7A 1 -> 

Aia 








3 80 










lie 


Leu 


vjjxy 


Gly 


Ser 


Lys 


val 


Arg 






395 










400 


a j- a. 


bin 


lie 


Asp 


Pro 


Tnr 


Pro 


vai 




410 










415 




Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 


425 










430 






Leu. 


r*l t~) 
bin 


Asp 


Arg 


Met 


Jrne 


Lys 


-trine 










445 








Asp 


riie 




Lys 


Val 


Tnr 


Lys 


bin 








460 










iii a. 


T 

Lys 


Asp 


His 


Val 


vdl 


pi,, 

bill 


vai 






475 










48 0 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 









263 GCC 
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<400> 84 












Met 


GlU 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


T 

1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


7\ T 

Ala 








20 










Ser 


Asn 


Ser Arg 


Ser 


Gin 


Aia 


Lys 






35 










40 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




z> v 










55 




Pro 


vai 


Glu Asp 


lie 


Ser 


Ser 


Asn 


o o 










70 






Asn 


Gly 


Tyr Asp 


Pro 


m tt 
tin 


Tyr 


A *1 

Ala 










85 








Thr 


T _ _ _ 

Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly Cys 


T t 1 

Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






*T _ _ 

Lys 


val 


Val 


Glu 


Ser 


-7. "1 

Ala 


Lys 


Ala 










165 








Val 


Asp 


Gin 


Lys 


Cys 


T i - — 

Lys 


Ser 


Ser 








180 










lie 


tt— n 

Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


TT— 1 

Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Leu 


Ala 


Arg Gly 


His 


Ser 


Leu 


305 










310 






<210> 8f 














<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep78 


<400> 85 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 




Asp 


Lys 


r*l tt 
L^iy 


ne 


Tiir 


Ser 


bill 


Lys 




J- u 










1 o 




Ser 


Tyr 


Tl Q 

lie 


Ser 


Fne 


Asn 


A "1 — 

Ala 


A ~1 — 

Ala 


z o 








~> u 






Aia 


7\ "1 — 

Aia 


Leu 


Asp 


Asn 


A T — 

Ala 


Gly 


Lys 


















Pro 


Asp 


Tyr 


Leu 


vai 


Giy 


Gin 


T"» 

Gin 








o U 










Arg 


Tie 


Tyr 


Lys 


j--Le 


Leu 


bill 


Leu 






/ 3 










o U 


A ~i — 

Ala 


Ser 


val 


T»T— r~, 

Pne 


Leu 


Gly 


Trp 


Ala 




q n 

27 u 










y o 




Thr 


lie 


Trp 


Leu 


Til-. 

Pne 


Gly 


Pro 


A 1 — 

Ala 


lUo 










inn 
11 U 






Glu 


"TV ~ 1 

Ala 


-i- -i _ 
He 


— T 

Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








14 U 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


A 1 — 

Ala 






loo 










lb U 


TT _ 

lie 


Leu 


Gly 


Gly 


Ser 


T T T— • 

Lys 


TT— ~l 

vai 


Arg 




1 1 Ci 










I/O 




A "1 — 

Ala 


Gin 


-T- n 

lie 


Asp 


Pro 


Thr 


Pro 


TT— 1 

Val 


lob 










iy u 






Cys 


Ala 


TT— 1 

Val 


lie 


Asp 


Gly 


Asn 


Ser 


















Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








ZZ\) 










Asp 


Phe 


Gly 


Lys 


TT— ~\ 

Val 


Thr 


Lys 


Gin 






"5 rr 
2. JO 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








300 










O C A 


GCG 














-r n — 

lie 


Lys 


TT ~l 

Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


TT— T 

Val 


Asn 


Trp 


Val 


T. *1 

Ala 


Glu 


25 








30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


-r "1 — 

He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








o u 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 



125 



-98- 



Pro 


Asn 


Trp 


Phe 


7\ "1 — 

Ala 


val 


Thr 


xys 




130 










lib 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


(jXU 


Xjeu 


LrXn 


Trp 


ax a 










165 








Ser 


AX a 


Cys 


Leu 


Asn 


Leu 


Thr 


bill 








180 










Lieu 


Thr 


HIS 


vax 


Ser 


Gin 


Thr 


Gxn 






195 










o r* n 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


vax 


xxe 




210 










215 




Met 


Glu 


Leu 


T7— ~1 

Vai 


Gly Trp 


Leu 


T7-r 1 

vax 


225 










230 






Gin 


Trp 


lie 


Gin 


Glu Asp 


Gin 


ax a 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


ne 


Axa 








260 










lie 


Met 


ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






inr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn 










325 








Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 








340 










file 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


TT — T 

Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






vai 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








Ti- 
ne 


vax 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr Arg Arg Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










7\ "1 ^ 

ax a 


taxn 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 




530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


545 










550 






Ftie 


Thr 


His 


Gly Gin Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 










He 


His 


His 


He 


Met 


Gly 


Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 




610 










615 





<210> 86 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



Thr 


Arg Asn 


Gxy 


ax a 


Gxy 


r 1 ! tt 
Gxy 










1 A A 

X4U 










xxe 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






Ibb 










160 


Trp 


Thr 


Asn 


l v lcl 


Cl TT 




Tyr 


Lgu 




X / u 










X / b 




Arg 


Lys 


Arg 


Leu 


Val 


Til a 


PI n 




1 O r 

185 










190 






nl,. 
blU 


Gin 


Asn 


Lys 


/TT,, 


Asn 


bin 


Asn 










o rv cr 








Arg 


Ser 


Lys 


rpVi t— 

i nr 


ber 


ax a 


Arg 


T'-r t- -i— 

iyr 








220 










Jon 
^iSp 


Lys 


Gly 


xxe 




C a^ 

ber 


HI TT 

bill 


Lys 


















ber 


Tyr 


He 


O a v 

ber 


Ti Vt 

rile 


Asn 


7\ 1 ^T 

Axa 


7\ "J -s 

Aid, 




250 










255 




AX a 


Ala 


Leu 


Asp 


Asn 


7T 1 — 

ax a 


GXy 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










AX a 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






315 










320 


inr 


lie 


Trp 


Leu 


Fne 


ijxy 


Pro 


ax a 


















a tt 


Ala 


He 


Axa 


ms 


Thr 


vax 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Fne 


Asn 


Asp 










365 








Trp 


Glu 


Glu 


Gxy 


xys 


Met 


Thr 


ax a 








380 










xxe 


Leu 


Gly 


Gxy 


Ser 


xys 


TT- 1 

vax 


Arg 






395 










400 


ax a 


Gin 


He 


Asp 


Pro 


inr 


Pro 


*^7=T 1 

vax 




410 










415 




Cys 


Ala 


Val 


xxe 


Asp 


Gxy 


Asn 


Ser 


it 1 r 

42 5 










430 






Leu 


Gin Asp 


Arg 


TVTq 4- 

lyiec 


T>Vi — 

Fne 


Lys 


Fne 










445 








Asp 


Phe 


Gly 


T * m 

Lys 


val 


Thr 


T _ _ — , 

Lys 


GXn 








460 










Ala 


Lys 


Asp 


His 


TT— T 

Val 


TT— T 

VaX 


Glu 


TT— 1 

Val 






475 










480 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


TT_ T 

VaX 


Arg 


Glu 


Ser 


TT— 1 

Val 


505 










510 






Glu 


Ala 


Ser 


TT _ 

lie 


Asn 


Tyr 


» T — 

Ala 


Asp 










525 








His 


Val 


Gly 


i v ieu 


Asn 


Leu 


jyieu 


Leu 








540 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


Ti - 

lie 


Cys 






555 










560 


Leu 


Glu 


Cys 


irxie 


Pro 


vax 


Ser 


r*i tt 

blU 




570 










575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 









620 



-99- 



<220> 

<223> Mutant rep protein: rep52 264 GCG 



<400> 86 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


lieu 


val 


1 








5 








Gin 


Trp 


lie 


ijin 


GlU 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Ala 






35 










40 


I±e 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


lie 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 










325 








Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


Gly 


Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 



385 390 

<210> 87 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 
<400> 87 

Thr Ala Gly Phe Tyr Glu He Val 

1 5 
Glu His Leu Pro Gly He Ser Asp 



Asp 


Lys 


Gly 


lie 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


lie 


Ser 


Phe 


Asn 


Ala 


7\ "1 _ 

Ala 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly 


Gin 


Gin 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu Glu Gly 


Lys 


Met 


Thr 


Aia 






155 










160 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 










205 








Leu 


Gin Asp Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








300 










His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 






315 










320 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




330 










335 




Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 










350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 










365 








Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 









395 



264 GCG 

He Lys Val Pro Ser Asp Leu Asp 

10 15 
Ser Phe Val Asn Trp Val Ala Glu 
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Lys 


Glu 


Trp 


Glu 






35 








Ala 


Pro 




50 






Thr 


Glu 


Trp 


Arg 


65 








m n 


r lie 


Glu 


Lys 


T" Vi -v- 


i Hi- 


Gly Vai 








100 


Arg 


Glu 


Lys 


Leu 






115 




Dm 


ri.oJ.1 


Trp 


Phe 




IjU 






A o y-> 
noil 




vai 


vai 


145 








± 111 




Pro 


pi,, 

(jlU 


Ser 


Ma 


Cys 


Leu 








180 


Leu 


Thr 


His 


Vai 






195 




Pro 


Asn 


Ser 


Asp 




o i n 

Z ±\J 






nct 


Hi n 


Leu 


Vai 


Z. Z> 








bin 


Trp 


He 


Gin 


Ser 


Asn 


Ser 


Arg 








260 


He 


Met 


Ser 


Leu 






275 




Pro 


vai 


Glu 


Asp 










Asn 


ni lr 

ij-Ly 


Tyr Asp 


"3 o ^ 








Thr 


Lys 


Lys 


Phe 


Thr 


Thr 


Gly 


Lys 








340 


Phe 


Tyr 


Gly 


Cys 






355 




Cys 


vai 


Asp 


Lys 




J / u 






Lys 


Vdl 


Vai 


Glu 


jOj 








V ai 


Asp 


Gin 


Lys 


Tl« 

lie 


Vdl 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Ijl U. 


_ 

Leu. 


Thr 


Arg 




^jU 








VdJ. 


Lys 


Asp 


465 








ril n1 
ulU 


IllS 


Glu 


Phe 


Pro 


Ser 


Asp Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Leu 


Ala Arg 




530 







<210> 88 




Leu 


r 1 (J 


rr JLkJ 


Aon 








40 


Leu 


Thr 


Val 


Ala 






55 




Arg 


Vai 


Ser 


Lys 




70 








Glu 


Ser 


Tyr 










Lys 


Ser 


Met 


vaJ. 


lie 


Gin Arg 


Tl « 

j. le 








120 


Ala 


Vai 


Thr 


Lys 






135 




Asp 


Glu 


Cys 


Tyr 




150 






LiSU 


vjin 


Trp 


Ala 


lO J 








Asn 


Leu 


inr 


lalU 


Ser 


Gin 


Thr 


bin 








200 


Ala 


Pro 


Val 


He 






215 






Trp 


Leu 


Val 




230 






/"•"In 

bill 


Asp 


Gin 


Aia 


£1 *± O 








Ser 


Gin 


lie 


Aia 


Thr 


Lys 


Thr 


Ala 








280 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Ala 




310 






dxy 


Lys 


Arg 


Asn 


T 1 r 








Thr 


Asn 


He 


Ala 


val 


Asn 


Trp 


Thr 








360 


Met 


Vai 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ala 




390 






Cys 


Lys 


Ser 


Ser 










Asn 


Thr 


Asn 


Met 


His 


Gin 


Gin 


Pro 








440 


Arg 


Leu Asp 


His 






455 




Fne 


Phe 


Arg 


Trp 




470 






Tyr 


Vai 


Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 


Thr 


Ser Asp 


Ala 








520 


Gly 


His 


Ser 


Leu 






535 





25 

Ser Asp Met Asp 

Glu Lys Leu Gin 
60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 
140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 

315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 

^4 90 
Pro Lys Arg Val 
505 

Glu Ala Ser He 




30 



Leu 


Asn 


Leu 


He 


45 








Arg Asp 


Phe 


Leu 


Leu 


Phe 


Phe 


Val 








80 


Val 


Leu 


Val 


Glu 






95 




Leu 


Ser 


m n 


Tip 
11c 




110 






Glu 


Pro 


j. 111. 




125 








Ala Gly 






Leu 


Leu 


Pro 


Lys 








160 


Glu 


Gin 


Tyr 


Leu 






i 75 




Val 


Ala 


\jin 


nio 




190 






Glu 


Asn 


ulil 


on 


205 








Ser 


Ala 


Arg 


lyr 


Thr 


Ser 




Lys 








240 


Phe 


Asn 


Ala 


Ala 






255 




Asn 


Ala 


CXI v 
uiy 






270 






Val 


Gly 


Vjlll 


r±~\ -r, 
kjlll 


285 








He 


Leu 


ulU 


T 

Leu 


Leu Gly 


Trp 


Aid 








320 


Phe 


Gly 


Pro 


Ala 






j j j 




His 


Thr 


val 


rlU 




350 






Pro 


Phe 


on 


7\ 0 t^i 
rloU 


365 








Lys 


Met 


Tiir 


Hid 


Ser 


Lys 


V cil 










400 


Pro 


Thr 


Pro 


Val 






113 




Asp 


Gly 


7i on 
J-ioIl 






430 






Met 


Phe 


_ 

i_iys 


c lie 


445 








Val 


Thr 


y 


Gin 


Val 


Val 


bill 


Vdl 








480 


Lys 


Arg 


Pro 


Ala 






495 




Arg Glu 


Ser 


Val 




510 






Asn Tyr 


Ala 


Asp 


525 
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<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<22 3> Mutant rep protein: rep4 0 264 GCG 



<400> 88 





i v ieu 




Leu 


Val 




irp 


Leu 


V eil 


nop 


Lys 


y 


T"l ^ 
lie 


X 11 J- 


O CL 


VJX u. 






-i 
± 








IT 

Z> 










1U 










1 ZJ 






Gin 


Trp 


He 


Gin 
20 


\JJ- u. 


rib j-J 


w 111 


jriXct 


*s b 


iyx 


He 


Ser 


Pxie 


Asn 

3 u 


Ala 


Ala 




Ser 


Asn 


Ser 
35 


Arg 


OCX 


m n 


Tip 

lie 


A1 a 
Aid 

a n 


rila 


Ala 


Leu 


Asp 




AT 3 


Gly 






He 


Met 
50 


Ser 


Leu 




Lys 


inr 
55 


Ala 
Ala 


Jri_ O 


Asp 


Tyr 


Leu 
60 


V clJL 


uiy 




dl n 
uiii 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




65 










70 










75 










o U 





Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


A±a 


Ser 
90 


Val 


Phe 


Leu 


Gly 


Trp 
95 


Ala 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


a 1 a 










100 










105 










110 








Thr 


Thr 


Gly Lys 


j. nr 






AT a 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Jr j_ 


=S : 
! V 






115 










LAV 










125 










Phe Tyr Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






130 










tor 

135 










140 










wins; 
if i 


Cys 


Val Asp 


Lys 


i v iet 


vax 


lie 


Trp 


Trp 


Glu Glu Gly 


Lys 


Met 


Thr 


7X1 a 




145 










150 










155 










16 U 




Lys 


Val 


Val 


Glu 


Ser 


Aia 


liys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


a "v-r^t 


ii :: 








165 










170 










175 




Lj:. 


Val 


Asp 


Gin 


Lys 
180 


Cys 


Lys 


Ser 


Ser 


Ala 
185 


Gin 


He 


Asp 


Pro 


Thr 
190 


Pro 


Vdl 


L ; 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He Asp 


Gly Asn 


Ser 








195 










200 










205 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 


L..Ji. 




210 










215 










220 












Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




225 










230 










235 










240 




Glu 


Val 


Lys 


Asp 


Phe 
245 


Phe 


Arg 


Trp 


Ala 


Lys 
250 


Asp 


His 


Val 


Val 


Glu 
255 


Val 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










260 










265 










270 








Pro 


Ser Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








275 










280 










285 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn Tyr Ala 


Asp 






290 










295 










300 












Arg Leu Ala Arg Gly 


His 


Ser 


Leu 




















305 










310 























<210> 89 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 334 GCG 



<400> 89 



Thr Ala Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro Ser Asp 


Leu 


Asp 


1 








5 










10 






15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn Trp Val 


Ala 


Glu 








20 










25 






30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro Asp 


Ser 


Asp 


Met 


Asp Leu Asn 


Leu 


He 






35 










40 








45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu Gin Arg Asp 


Phe 


Leu 




50 










55 










60 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala Leu Phe 


Phe 


Val 
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II 



65 

Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 
580 

He His His He 
595 





70 






Gly 


Glu 


Ser 


Tyr 


85 








Lys 


Ser 


i v ie l. 


vai 


Ti- 
ne 


Gin 


Arg 


lie 








1 O A 
lz U 


Ala 


Val 


Thr 


Lys 






135 




Asp 


G1U 


Cys 


Tyr 




150 






Leu 


Gin 


Trp 


Ala 


165 








Asn 


Leu 


Thr 


GlU 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Gly 


Trp 


Leu 


Val 




230 






Glu 


Asp 


Gin 


Ala 


245 








Ser 


Gin 


lie 


Lys 


Thr 


Lys 


Thr 










280 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Ala 




310 






Gly 


Lys 


Arg 


Asn 


325 








Thr 


Asn 


He 


Ala 


Val 


Asn 


Trp 


Thr 








360 


Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ala 




390 






Cys 


Lys 


Ser 


Ser 


405 








Asn 


Thr 


Asn 


Met 


IT J 

rliS 


Gin 


Gin 


Pro 








440 


Arg 


Leu 


Asp 


His 






455 




pne 


pne 


Arg 


Trp 




470 






Tyr 


Val 


T i 

Lys 


Lys 


485 








Asp 


lie 


Ser 


Glu 


Thr 


Ser 


Asp 


Ala 








520 


Lys 


Cys 


Ser 


Arg 






535 




Gin 


Cys 


Glu 


Arg 




550 






Gin 


Lys 


Asp 


Cys 


565 








Ser 


Val 


Val 


Lys 


Met 


Gly 


Lys 


Val 








600 



75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 
140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 
540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 



80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Ala Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
40 0 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 
560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 
605 



-103- 



Leu Val Asn Val Asp Leu Asp Asp 
610 615 

<210> 90 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 90 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 






35 










40 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr Ala 










85 








Thr 


Lys 


Lys 


Phe Gly 


Lys 


Arg Asn 








100 










Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 










325 








Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


Gly 


Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


385 










390 







<210> 91 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



Cys 


He 


Phe 


Glu 


Gin 














620 










"3 "3 A 


taLlj 














Asp 


Lys 


C*~\ T7- 


lie 


T'Vi -r- 
1111 


OCl 


yjJ- LL 


Lys 




1U 










13 




oci 


iyr 


T"l » 
1 Ic 


OCX 


Jrllc 


Zi on 


r\A. Ci 


AT » 


25 










30 






ax a 


Ala 


Leu 


Asp 


Asn 




Qzriy 


T 

Lys 










45 








Pro 


Asp 


Tyr 


Leu 


val 


Cjiy 


bin 


bin 








60 










Arg 


He 


Tyr 


Lys 


lie 


Leu 


Glu 


Leu 






75 










o n 
o U 


Aia 


Ser 


vai 


rile 


Leu 


\j±y 


Trp 


Aid 




90 














Tnr 


He 


Trp 


Leu 


JrXlc 


rlla 


rl w 


Jr\-L Ct 


XUb 










1 1U 






IjJLU 


Ala 


He 


Ala 


111 S 


J-LLX. 


Vdl 


IT JL KJ 










ion 








Asn 


Glu 


Asn 


Phe 


Pro 


Pne 


Asn 


ASp 








140 










Trp 


Glu Glu Gly 


Lys 




Tnr 


Ala 






155 










16 0 


-LJLe 


Leu Gly Gly 


Ser 


Lys 


vai 


Arg 




170 










17b 




I\±SL 


Gin 


He 


Asp 


Pro 


Till? 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


tj-Ly 


Asn 


Ser 










205 








Leu 


Gin Asp Arg 


jyiec 


-trie 


Lys 


irne 








220 










Asp 


Phe 


Gly 


Lys 


val 


Thr 


Lys 


bin 






235 










240 


A±a 


Lys 


Asp 


His 


val 


val 


CjlU 


vai 




250 










255 




Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


vai 










285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








300 










HI S 


Val 


Gly 


Met 


Asn 


Leu 


1 V JCL 


Leu 






315 










320 


jyie u 


Asn 


Gin 


Asn 


Ser 


Asn 


lie 






330 










-i -j f— 
33b 






Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 










350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 










365 








Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 









395 



-104- 



<220> 

<223> Mutant rep protein: rep68 



<400> 91 



Thr 


Ala 


oiy 




iyr 


V7l Ll 


Tip 
lie 


V CL X 


1 








b 








GlU 


ills 


Leu 


Pro 




lie 




ASp 








Z U 










Lys 


("tin 


Trp 


bill 


Lgu 


rrX O 


TD-y-z-i 
Jr J_ U 


7A en 






3 3 












GlU 


Gin 




Pro 


Leu 


Thr 


T7a 1 


Mid. 




50 










r- r- 
OO 




Thr 


Vj-LU 


Trp 




Arcj 


val 


OC-L7 


Lys 


65 










1 U 






Gin 


Phe 


GLU 


Lys 


Lily 


GlU 


Ser 


m 

Tyr 










85 








Thr 


Thr 


Gly 


tt„ -i 

Val 


Lys 


Ser 


Met 


17-1 

val 








100 










Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


Tl - 

lie 






115 










120 


Pro 


Asn 


Trp 


Phe 


A±a 


Val 


Thr 


Lys 




130 










-i ~i r— 

13 5 




Asn 


Lys 


TT_ "1 

vai 


val 


Asp 


fi i ii 

ulU 


Cys 


Tyr 


145 










15 0 






Thr 


G±n 


Pro 


GlU 


Leu 


tuin 


Trp 


T\l a 

Ala 










16b 








Ser 


Ala 


Cys 


L.eu 


Asn 


ijeu 


Thr 


LrlU 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


ril „ 

Gin 






195 










2 00 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


TT "I 

Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


GlU 


Asp 




Aia 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


lys 


Thr 


Ala 






275 










280 


Pro 


TT— "1 

Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


T)*Ui 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


Tl 

lie 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










■3 /" n 
J 6 U 


Cys 


val 


Asp 


Lys 


jyiet 


vai 


Tl <= 
lie 


Trp 




370 










375 




Lys 


T 7-. ~l 

vai 


vai 


r 1 ! li 
GlU 


Ser 


Aia 


Lys 


Ala 

Aia 


385 










3 90 






t t_ -I 

Val 


Asp 


Gin 


Lys 


Cys 


T t m 

Lys 


Ser 


Ser 










405 








l j_e 


\7=i 1 

vai 


Thr 


Ser 


Asn 


TV-IT- 

1 111 


Asn 










420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 



334 GCG 



lie 


Lys 


vai 


Pro 


Ser Asp 


Leu 


Asp 




1U 










15 




Pay 

ocl 


Phe 


Val 


Asn 


Trp Val Ala 




zb 


















Asp 


Met 


TV e»r-v 

i\jsp 


Leu 

A CT 


Asn 


Leu 


Tl P 


r*l it 

Vjjl U. 


Lys 


Leu 


VJlil 

c n 


4 D 

Arg 


Asp 


pne 


T.pi i 


Ala 


Pro 


Glu 


6 U 
il . 

Aia 


Leu 


Phe 


Phe 


T7^ 1 

vai 






75 










o U 


Phe 


His 


Met 


Ui /i 

iilS 


Val 


Leu 


Val 


bill 




90 










95 




Leu 


Gly Arg 


Jfne 


Leu 


Ser 


Gin 


Tl Q 

lie 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


(jiy 


Ala 


Gly 


Gly 


rii , 7 
tjiy 








140 










Tl Q 

lie 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


iiy s 






155 










16 0 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


JtllS 


185 










190 






GlU 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser Ala Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn Ala Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Lieu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


71 1 —v 

Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Ala 


Pro 


Ala 




330 








335 




GlU 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 








Trp 


Glu Glu Gly 


Lys 


Met 


Thr 


ai a 

Ala 








380 










Tl « 

He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


TV "1 -i 

Aia 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


T7= 1 
Val 




410 










415 




Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


O j—i -y- 


425 










430 






Leu 


Gin Asp Arg 


Met 


Phe 


Lys 


Phe 










445 








Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






475 










480 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 
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500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 " 535 

<210> 92 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 334 GCG 



<400> 92 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


1 








5 










10 










15 




Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








20 
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Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 






35 










40 










45 








lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 




50 










55 
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Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 










70 
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80 


Asn Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 










85 










90 










95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Ala 


Pro 


Ala 








100 










105 










110 






Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 










120 










125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




130 










135 










140 










Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 


145 










150 










155 










160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 










165 










170 










175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 








180 










185 










190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 






195 










200 










205 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 




210 










215 










220 










Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 


225 










230 










235 










240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 










245 










250 










255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








2S0 










265 










270 






Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 






275 










280 










285 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 




290 










295 










300 










Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 


















305 










310 























<210> 93 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 335 GCT 
<400> 93 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
15 10 15 
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Glu 


His 


Leu 


Pro 








20 


Lys 


Glu 


Trp 


Glu 






35 




Glu 


Gin 


Ala 


Pro 




50 






Thx 


Glu 


Trp 


Arg 


65 








Gin 


Phe 


Glu 


Lys 


Thr 


Thr 


Gly 


Val 








100 


Arg 


Glu 


Lvs 


Leu 






115 




Pro 


Asn 


Trp 


Phe 




130 






Asn 


Lys 


Val 


Val 


145 








Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 








180 


Leu 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


225 








Gin 


Trp 


He 


Gin 


Ser 


Asn 


Ser 


Arg 








260 


He 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn 


Gly 


Tyr 


Asp 


305 








Thr 


Lys 


Lys 


Phe 


Thr 


Thr 


Gly 


Lys 








340 


Phe 


Tyr 


Gly 


Cys 






355 




Cys 


Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


He 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 




Gly 


lie 


Ser 


Asp 


Leu 


Pro 


Pro 


Asp 








A A 
40 


Leu 


Thr 


Val 


Ala 






55 




Arg 


Val 


Ser 


Lys 




70 






Gly 


Glu 


Ser 


Tyr 


85 








Lys 


Ser 


Met 


val 


He 


Gin 


Arg 


He 








120 


Ala 


Val 


Thr 


Lys 






135 




Asp 


Glu 


Cys 


Tyr 




150 






Leu 


Gin 


Trp 


Ala 


165 








Asn 


Leu 


Thr 


GlU 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Gly 


Trp 


Leu 


Val 




230 






Glu 


Asp 


Gin 


Ala 


245 








Ser 


Gin 


lie 


Lys 


Thr 


Lys 


Thr 


Ala 






280 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Ala 




310 






Gly 


Lys 


Arg 


Asn 


325 








Thr 


Asn 


He 


Ala 


Val 


Asn 


Trp 


Thr 








360 


Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ala 




390 






Cys 


Lys 


Ser 


Ser 


405 








Asn 


Thr 


Asn 


Met 


His 


Gin 


Gin 


Pro 








440 


Arg 


Leu 


Asp 


His 






455 




Phe 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


lie 


Ser 


GlU 


Thr 


Ser 


Asp 


Ala 








520 


Lys 


Cys 


Ser 


Arg 






535 




Gin 


Cys 


Glu 


Arg 



Ser 


Phe 


Val 


Asn 










Ser 


Asp 


Met 


Asp 


(j_LU 


Lys 


Leu 


bin 








fo u 


Ala 


Pro 


Glu 


Ala 






75 




File 


His 


Met 


riiS 




90 






Leu 


Gly Arg 


fne 


105 








Tyr 


Arg 


Gly 


lie 


Ttir 


Arg 


Asn 


Lji.y 








140 


He 


Pro 


Asn 


Tyr 






155 




Trp 


Thr 


Asn 


JVC— 4- 




170 






Arg 


Lys 


Arg 


Leu 


185 








/~1~1 m * 

GlU 


Gin 


Asn 


T * rn 

Lys 


Arg 


Ser 


Lys 


Thr 








22 0 


Asp 


Lys 


Gly 


lie 






235 




Ser 


Tyr 


He 


Ser 




250 






Ala 


Ala 


Leu 


Asp 


265 








Pro 


Asp 


Tyr 


Leu 


Arg 


He 


Tyr 


Lys 








300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


He 


Trp 


Leu 




330 






Glu 


Ala 


He 


Ala 


345 








Asn 


Glu 


Asn 


Phe 


Trp 


Glu 


Glu 


Gly 








380 


He 


Leu 


Gly 


Gly 






395 




Ala 


Gin 


He 


Asp 




410 






Cys 


Ala 


Val 


lie 


425 








Leu 


Gin Asp 


Arg 


Asp 


Phe 


Gly 


Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly 


Gly Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


He 


His 


Val 


Gly 


Met 








540 


Met 


Asn 


Gin 


Asn 




Trp 


val 


Ala 


(j±U 




s u 






lieu 


Asn 


Leu 


-L±e 










Arg 


Asp 


±rne 


Leu 


Leu 


jrne 




V a. -L 








O U 


Val 


Leu 


Val 


Glu 






95 




Leu 


Ser 


Gin 


lie 




110 






Glu 


Pro 


Thr 


Leu 


125 








Ala 


Gly 


Gly 


Gly 


Leu 


Leu 


Pro 


Lys 








IbU 


Glu 


Gin 


Tyr 


Leu 






175 




val 


Ala 


bin 


illS 




190 






GlU 


Asn 


Gin 


Asn 


205 








Ser 


Aia 


Arg 


Tyr 


Thr 


Ser 


GlU 


Lys 








o a n 


Phe 


Asn 


Ala 


Ala 






255 




Asn 


Aia 


fl] TT 


Lys 




270 






vai 


biy 


Gin 




285 








lie 


Leu 


GlU 


Leu 


Leu 


Gly 


Trp 


Ala 








n o rt 

32 0 


Phe 


Gly 


Ala 


Ala 






335 




IT 2 _ 

HIS 


Thr 


vai 


Pro 




350 






Pro 


Phe 


Asn 


Asp 


365 








Lys 


Mec 


Thr 


Ala 


Ser 


Lys 


tt« n 

val 


Arg 








400 


Pro 


Thr 


Pro 


Val 






415 




Asp 


Gly 


Asn 


Ser 




430 






Met 


pne 


Lys 


fne 


445 








Val 


Thr 


Lys 


Gin 


vai 


vai 


pi,, 

GlU 


vai 








a o r\ 


Lys 


Arg 


Pro 


Ala 






495 




Arg 


m n 


Del 


val 




510 






Asn 


Tyr 


Ala 


Asp 


525 








Asn 


Leu 


Met 


Leu 


Ser 


Asn 


He 


Cys 
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545 550 
Phe Thr His Gly Gin Lys Asp Cys 
565 

Ser Gin Pro Val Ser Val Val Lys 
580 

He His His He Met Gly Lys Val 
595 600 
Leu Val Asn Val Asp Leu Asp Asp 
610 615 

<210> 94 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 94 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 








Val 


Asp 


Gin 


Lys 
180 


Cys 


Lys 


Ser 


Ser 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 










325 








Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


Gly 


Lys 


Val 




370 










375 










555 










560 


Leu 


Glu 


Cys 


ftie 


Pro 


vai 


Ser 
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570 










575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro Asp Ala 


Cys 


Thr 


Ala 


Cys 


Asp 
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Cys 


He 


ptie 


Glu 


Gin 














620 
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Asp Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


A±a 


A±a 
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Ala 


Leu 


Asp Asn Ala 
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Lys 
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He 
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Leu 
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Ala 
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He 
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Ala 
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110 






Glu 


Ala 


He 
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Thr 


vai 


Pro 
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Glu 


Asn 


Phe 
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Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu 
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Lys 


Met 


Thr 


Ala 






155 
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He 
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Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 
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Ala 


Gin 


He 


Asp 
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Thr 


Pro 


Val 


185 
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Val 


He 


Asp 


Gly 


Asn 


Ser 
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Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


rile 








220 










Asp 


Phe 
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Val 


Thr 


Lys 


Gin 
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Val 


Glu 
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Lys 


Arg 
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Ala 
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Arg 
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Val 
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335 




Leu 


Glu 


Cys 
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345 
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Ala 
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Leu 


Cys 


Tyr 
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Ala 
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Asp 
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-108- 



Leu Val Asn Val Asp Leu Asp Asp 
385 " 390 
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<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: 68 335 
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165 






Ser 
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Ala 
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Met 
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Val 


225 
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Gin 
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He 


Gin 
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Gin 


Ala 
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Ser 
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He 


Lys 
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He 
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Lys 
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Ser 
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Ala 
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Ala 
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Met 
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He 


Trp 
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Ser 
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Ala 
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Val 
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Lys 


Cys 


Lys 


Ser 


Ser 
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He 
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Asn 


Thr 
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Met 
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Phe 
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Gin 
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He 
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Asp 
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Asp 
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Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 
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Lys 
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He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 
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He 


Ser 


Phe 


Asn 


Ala 


Ala 
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Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 
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270 
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Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










285 








Arg 


He 


Tyr 
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He 


Leu 


Glu 


Leu 
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Ala 
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Gly 


Trp 


Ala 






315 










320 
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He 


Trp 
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Phe 
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Ala 


Ala 




330 










335 




Glu 


Ala 


He 


Ala 
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Thr 


Val 


Pro 


345 










350 
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Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 






Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 
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He 
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Ser 
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Val 


Arg 
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Pro 


Val 
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Cys 
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He 
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Ser 


425 
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Arg 


Met 


Phe 


Lys 


Phe 



-109- 







435 
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Arg Arg 
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455 
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Lys 


Asp Phe 
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Arg 


Trp 
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470 
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Val 
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<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 
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Met 
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Val 


Gly Trp 
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Val 
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Gin Trp 


He 


Gin 
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Gin 


Ala 
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Ser 
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Arg 


Ser 


Gin 


He 


Lys 
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He 


Met 


Ser 
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Thr 


Lys 


Thr 


Ala 
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Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 
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Gly 


Tyr 


Asp 


Pro 
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Tyr 


Ala 


Thr 


Lys 
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Phe 


Gly 


Lys 


Arg 
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Thr 


Gly 
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Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 
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Val 


Asn 


Trp 


Thr 




130 










135 
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Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 








Val 


Asp 


Gin 


Lys 
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Cys 


Lys 


Ser 


Ser 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 
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Pro 


Ser 


Thr 


Ser 


Asp 


Ala 
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295 




Arg 


Leu 


Ala Arg 


Gly His 
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Leu 
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310 
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Asp 


Phe 


Gly 


Lys 
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d~\ n 








4fi0 

U \J 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






475 










480 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 



525 



335 GCT 



Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Ala 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 










205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 
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<213> Artificial Sequence 
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<223> Mutant rep protein: rep78 337 GCT 
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Thr 


He 


325 










330 


Ala 


Asn 


He 


Ala 


Glu 


Ala 










345 




Val 


Asn 


Trp 


Thr 


Asn 


Glu 








360 






Met 


Val 


He 


Trp 


Trp 


Glu 






375 








Ser 


Ala 


Lys 


Ala 


He 


Leu 




390 










Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


405 










410 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 



Val 


Pro 


Ser 


Asp 


Leu 


Asp 










15 




Val 


Asn 


Trp 


Val 


Ala 


Glu 








30 






Met 


Asp 


Leu 


Asn 


Leu 


He 






45 








Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




60 










Glu 


Ala 


Leu 


Phe 


Phe 


Val 


75 










80 


Met 


His 


Val 


Leu 


Val 


Glu 










95 




Arg 


Phe 


Leu 


Ser 


Gin 


He 








110 






Gly 


He 


Glu 


Pro 


Thr 


Leu 






125 








Asn 


Gly 


Ala 


Gly 


Gly 


Gly 




140 










Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


155 










160 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










175 




Arg 


Leu 


Val 


Ala 


Gin 


His 






190 






Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






205 








Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




220 










Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


He 


Ser 


Phe 


Asn 


Ala 


Ala 










255 




Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








270 






Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






285 








Tyr 


Lys 


He 


Leu 


Glu 


Leu 




300 










Val 


Phe 


Leu 


Gly 


Trp 


Ala 


315 










320 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 










335 




He 


Ala 


His 


Thr 


Val 


Pro 








350 






Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






365 








Glu 


Gly 


Lys 


Met 


Thr 


Ala 




380 










Gly 


Gly 


Ser 


Lys 


Val 


Arg 


395 










400 


He 


Asp 


Pro 


Thr 


Pro 


Val 








415 




Val 


He 


Asp 


Gly 


Asn 


Ser 
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420 










x ux 


X 11 X. 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










a a n 


LrlU 


T 

Leu. 


Thr Arg Arg 


Leu Asp 


ri_L S 




45 0 










455 




CjrIU 


vai 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 












470 






bill 


XIX s 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


OCX 


Asp Ala Asp 


He 


Ser 


VJl LX 








500 










al ja 
Hid 


VjXIl 


Pro 


Ser 


Thr 


Ser Asp 


7X1 a 






515 










con 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 




53 0 










535 




File 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


545 










550 






IT llC 


Tfir 


His 


Gly Gin 


Lys 


Asp 












565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 










He 


His 


His 


lie 


Met 


Gly 


Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 




610 










615 





<210> 102 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 102 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 
20 


Glu 


Asp 


Gin 


Ala 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Ala 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 



245 



*± z. _> 










a 7 n 






Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 










a a 








A cm 

rioU 


r lie 




xj y o 


Va 1 

V CtX 


X 11X 




Gin 








A CC\ 










al ^ 

r-l-L ct 


Xjy o 


nop 


m o 


Val 
Veil 


V d 1 


rsi n 

ulU 


\7a 1 






A ^ c: 










a q n 




vjjxy 


al a 

ril cl 


±jy is 


xjy o 


jril y 


"D v**^\ 
Jrl U 


ZVl a 

ril ci 




*± u 










A Qcr 




JT JL (_/ 


Xjy o 


rll y 


Val 


a TTT 
■e-iX. y 


OX Li. 


OCX 


V CtX 


DUO 










D 1 U 






ui u. 


nld 


C £i "K" 


Tip 
lie 


A an 


iyr 


al ^ 

riXd 


a en 


















XT-i o 

XX JL o 


V Ct JL 


vjx y 


Met 


7\ o in 


UC IX 




Leu 








tz a n 












Asn 


Cll n 
VjXll 


Asn 


CJ a v 
QCl 


Asn 


Tip 

lie 








555 










n. c r\ 


Leu 


kjlU 


Cys 


jrne 


Pro 


v ai 




Pin 
ulU 




570 










575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 












620 










O A 1 
















ASp 


Lys 


vjxy 


x xe 


1 111 


OCl 


pin 
ulU 


Lys 




xu 










Id 




otrxV 


iyr 


Tl o 

x xe 


OC1 


irlltr 


Asn 


ai a 


al = 

ril Ct 


Z 3 










-3 U 






AX a. 


ax a 


Leu 


Asp 


Asn 


7\1 3 

Aia 


r*i ir 
biy 


Lys 










4o 








Prn 






lieu 


"TT— i "I 

veil 


vjxy 


VjXll 


m n 

UlU 








o U 










Arg 


lie 


Tyr 


Lys 


Tl _ 

lie 


Leu 


bill 


Leu 






75 










oO 


ax a. 


Ser 


VaX 


irne 


Leu 


vjxy 


Trp 


ax a 




90 










95 




Til IT 


Tin 

x xe 


Trp 


Leu 


irne 


vjxy 


Pro 


al =a 
ax a 


105 










110 






CXI n 
VjX u. 


nld 


Tic. 
lie 


al ^ 


ni o 


X 111 


V cl 1 


Jrl LJ 










TIC 








Asn 


bill 


Asn 


irne 


"D /-\ 
riu 


irne 


Asn 


Asp 








T A f\ 

14 U 










r Tr*T» 
■ LX P 


CXI 11 

Ul LX 


OX- LX 




xj_y o 


I'lc; l. 


Thr 


Ala 






i re 










ioU 


Tl e=* 

xxe 


Leu 


Hi 17 

vjxy 


oiy 


oexv 


Lys 


v ax 


Arg 




170 










175 




al = 


Pi n 


Tl o 

lie 


Asp 


ir ro 


iill 


"D ■v~/~\ 
rlO 


v ax 


185 










190 






Cys 


Ala. 


IT. "I 

vai 


lie 


Asp 


Gly 


Asn 


Ser 










2 05 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


As P 


His 


Val 


Val 


Glu 


Val 




250 










255 
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Glu 


His 


Glu 


Phe 


Tvr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 
















280 




m n 


Pro 


Ser 




O J_ 


Asp 


Ala 




/L U 










295 




Arg 


iyr 


bin 


Asn 


lys 




Ser Arg 


t n c 










.51U 








riO 


Cys 


Arg 


HI -n 
^111 


L^y o 


Glu Arg 










"3 O C 










x ill 


His 


biy 


n~\ n 

ulll 


j_iy s 


Asp 


Cys 








*D A A 










Ser 


Gin 


Pro 


val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 




uiy 


Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp Asp 


385 










390 






<210> 103 












<211> 536 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep68 


<400> 103 












Thr 


Ala 


Gly 


Phe 


Tvr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Glv 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 



Gly Gly Ala 


isy fa 


x»y fa 


fix y 


ri w 


Al ;=) 


A D 3 
















Pro 


Lys 


Arg 


V d X 


ni y 


Glu 


Ser 


Val 










ZOj 










Aia 


Ser 


Tl *=> 


rioll 


iyr 


Al 3 


A C"T\ 








S> \J KJ 










HIS 


Val 


Cjiy 


Met 


Asn 


Leu 


Met 


Leu 






Tic; 












Met 


Asn 


tin 


jrioil 


OCX 


A cm 


X X c 


v— y o 




O O A 










^ ^ 

O J 3 




Leu 


Glu 


Cys 


■n"h <=> 


ri 


Val 


Cot* 
oc 1 


Ul IX 


345 










350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 










365 








Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 












395 












341 


GCC 














He 


Lys 


Val 


XT X \J 


OCX 


A fan 

flDjJ 


XJC u. 






10 










13 




Ser 


Phe 


val 




rrp 


Veil 


Al ^ 
/il cl 


UX U. 


25 










o U 






Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


i ie 










4fcb 








Glu 


Lys 


Leu 


Pin 


Arcj 


Asp 


iriie 


Leu 








C C\ 

oU 










Ala 


Pro 


Glu 


Al z> 


L€U 


XrllC 


±r lltr 


V ct X 






75 










o n 
o u 


Phe 


His 


Met 


nio 


Val 


T.^i i 
JjC IX 


V CLX 


CXI n 

VjX LX 




90 










yb 




Leu Gly Arg 


.file 


Leu. 


oer 


kjjin 


Tip 

i ie 


105 










lift 

11U 






Tyr Arg 


Gly 


Tl 

lie 


lolU 


Pro 


Tnr 


T 

Leu. 


















Thr Arg Asn 


uiy 


Til =» 
Ala 


<oiy 


kjiy 


vjly 








14U 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










lb U 


Trp 


Thr 


Asn 


l v ltr l_ 


bl U. 


■^111 


iyr 


Leu 




170 










I/O 




Arg 


Lys 


Arg 


Leu 


V d.1 


rild. 


k^lll 


ni fa 


185 
















Glu 


Gin 


Asn 


Lys 


LjIU 


Asn 


bin 


Asn 










one: 

U 3 








Arg 


Ser 


Lys 


X 111 


OCl 


Al ^ 

nld 


A T*r™r 
.rtx y 


xyr 








zzv 










Asp 


Lys 


Gly 


X J. 


X 111 


o cx 


VJX LX 


xj_y fa 






235 










o a n 


Ser 


Tyr 


He 


O J-S 

OCX 


±r lie 


Asn 


AT a 


Al a 

HI d 




250 










one 




Ala 


Ala 


Leu 


A an 


Aon 


Al 3 


vaxy 


xj y o 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 
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305 310 



Thr 


iiys 


Lys 


Phe 


Gly Lys Arg 


Asn 


















Thr 


Tnr 


Gly Lys 


Ala 


Asn 


He 










34 0 












Tyr 


Gly 
355 


Cys 


Val 


Asn 


Trp 


T"h ~y~ 
1X1 XT 

360 


Cys 


vai 

370 


Asp 


Lys 


Met 


Val 


He 

1 n j- 

375 


Trp 


Lys 


vai 


vai 


UjIU 


Ser 


Ala 


Lys 


Ala 


385 










390 






vai 


Asp 


Gin 


Lys 


Cys 
405 


Lys 


Ser 


Ser 


lie 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


jviec 


Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 
440 


Glu 


Leu 
450 


Thr 


Arg 


Arg 


Leu 


Asp 
455 


J11S 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


/t ^ cr 
4bb 










470 






Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Pro 


Ser 


Asp 


Ala 
500 


Asp 


He 


Ser 


Glu 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu 




530 










535 





<210> 104 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 104 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Ala 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 










jib 










Ton 
o A U 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


P3TO 


Ala 




330 










"2 *3 c: 
J j j 




Glu 


Ala 


He 


Ala 


His 


Thy 


V Ct_L 


jr x. \y 


345 










Ten 






Asn 


Glu 


Asn 


Phe 


Pro 




7\ c? T~l 
noli 


Ta cm 










365 








Trp Glu Glu Gly Lys 


Met 


Thr 


Ala 








380 










He 


Leu Gly 


Gly 


Ser 


Lys 


Val 








395 










/inn 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


V d _L 




410 










415 




Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Q s~> -y~ 
OCX. 


425 










430 






Leu Gin Asp Arg 


Met 


Phe 


Lys 


I: lIC 










445 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


VjJ.ll 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


val 






475 










480 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








341 


GCC 














Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


fll ci 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 










60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Aia 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


±\±. ci 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 












125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








14 0 










Trp 


Glu Glu Gly Lys 


Met 


Thr 








155 










lb U 


He 


Leu Gly Gly Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 










205 








Leu Gin Asp Arg Met 


Phe 


Lys 


Phe 



220 
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pi 
CjJ_U 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


111 s 


T n r 










o t n 








vai 


Lys 


Asp 


rile 


jrne 


Arg 


Trp 


















ulU 


Xl 1 S 


laJ-U 




Tyr 


Val 


Lys 


ly s 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










O O A 

2. o U 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 














Arg 


Leu 


Ala 


Arg 


Gly His 


Ser 


Leu 


305 










310 






<210> 105 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep78 


<400> 105 












Thr 


Ala 


Gly 


±rllc 


iyr 


vj_L LL 


11c 


V d.1 


1 
















Glu 


His 


Leu 


Pro 




±j_e 


Ser 


Asp 


















Lys 


Glu 


Trp 




Leu 


Pro 


pro 


Asp 






35 












Glu 


Gin 


Ala 


Pro 


Leu 


inr 


vai 


Ala 




50 










O D 




Thr 


Glu 


Trp 


Arg 


Arg 


va.1 


Ser 


Lys 


65 










/ u 






Gin 


Phe 


Glu 


T 


pi Ir 
uiy 


vjj -L U. 




Tyr 










85 








Thr 


Thr 


Gly 


v Ct-L 


Lys 




I v lc L- 


V al 








100 










Arg 


Glu 


Lys 


Leu. 


lie 


Pi n 

VjJ.Il 


Arg 


1 Itr 






115 










_l ^ 1/ 


Pro 


Asn 


Trp 


irlie 


.flla. 


V o.X 


xnr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Ala 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 



Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


rilS 


Vdl 


vai 


VjlU 


v ai 




250 














Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 
285 


Glu 


Ser 


Val 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








300 











342 GCC 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 



-119- 








355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


lie 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






vai 


Asp 


bin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








lie 


T7— t 1 

val 


Thr 


Ser 


Asn 


Thr 


Asn 










420 










Thr 


inr 


Pile 


G1U 


XT -J r~t 
HIS 


bin 


bin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


7\ 1 — 

Ala 


Asp 


He 


Ser 


blU 








500 










T, "1 

Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 




530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


545 










550 






Phe 


Thr 


His 


Gly 


Gin Lys Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 










He 


His 


His 


He 


Met 


Gly 


Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 




610 










615 





<210> 106 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 106 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 
20 


Glu 


Asp 


Gin 


Ala 


Ser 


Asn 


Ser 
35 


Arg 


Ser 


Gin 


He 


Lys 
40 


He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Ala 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Thr 


Lys 


Lys 


Phe 
100 


Gly 


Lys 


Arg 


Asn 


Thr 


Thr 


Gly 
115 


Lys 


Thr 


Ala 


He 


Ala 
120 


Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Trp 
135 


Thr 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 
165 


Ala 


Lys 


Ala 


Val 


Asp 


Gin 


Lys 
180 


Cys 


Lys 


Ser 


Ser 




365 



Trp 


blU 


bill 


Gly 


Lys 


Mec 


Thr 


Aia 








t q n 










lie 


Leu 


/~* 1 T T 

Gly 


Gly 


Ser 


Lys 


XT- "I 

vai 


Arg 






■3QC 










Ann 


Aia 


bin 


lie 


Asp 


Pro 


Tnr 


Pro 


vai 




/II A 
*± 11/ 










% ID 




Cys 


Ala 


val 


lie 


Asp 


Giy 


Asn 


Ser 


<± A o 










ai. n 

*± -J V 






Leu 


Gin 


Asp 


Arg 


Met 


rne 


Lys 


irne 










A AC 

4f±o 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


on tt 

Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






475 










4oU 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Al a 




490 










4 95 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


TT™ T 

Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Tr 1 

Ala 


Asp 










c o c 








His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 








b4(J 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






555 










cr c n 


Leu 


/-IT ,, 

Glu 


Cys 


Phe 


Pro 


TT— i 1 

Val 


Ser 


nl tt 

Glu 




570 








575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 














620 











342 GCC 



Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly 


Gin 


Gin 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 







-120- 



Tl P 


Val 


Thr 


Ser 


Asn 


J- 1-L-L 


7A C Tl 


Met 






195 










o n n 


TVj t~ 
X11J- 


Th-r 

X 11X 


Phe 


Glu 


His 


Pl n 


Gin 


Pro 




oi n 
Z1U 














pi n 


Leu 


Thr Arg Arg 


L6U 


Asp 


Hi q 
nx o 


ZZo 










Z O U 






Pi n 


val 


Lys 


Asp 


Phe 


JtrXie 


i-iXTy 


irp 










245 








PI n 


in j. o 


Glu 


Phe 


Tyr 


V Ct_L 




i-i y o 








260 










IT J_ W 




Asp 


Ala 


Asp 


lie 


Ser 


Glu 






275 










280 


nld 


uin 


Pro 


Ser 


Thr 


OCX 


Asp 


Ala 




o q r\ 

zyu 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 










310 








Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 










325 










Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


oiy 


Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


385 










390 






<210> 107 












<211> 536 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep68 


<400> 107 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 



Cys 


Ala 


Val 


Tl p 

X 1C 




VjrX y 


T\ cm 












9 n 








Leu Gin Asp 


■"■ L y 


Met 


Phe 


Lys 


Phe 








Z A U 










Asp 


Phe 


Gly 


Lys 


V dl 


X 11J_ 


i_iy s 


Pi Tl 






235 










ZQV 


/\j_a 


Lys 


Asp 


nib 


V dl 


Val 


Pin 


V cAJ. 




250 










zoo 




t3±y 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Al =s 












o *7 n 






Pro 


Lys 


Arg 


1 


ax y 


Pi 11 


Qpr 
OCX 


Va 1 
V ct_L 










o c 








Glu 


Ala 


Ser 


T 1 <=> 

x j_e 


Asn 


lyr 


Ala 
Aid 


nop 








jUU 










His 


Val 


Gly 


Mot- 
net 


Asn 


Leu 




T 

Leu 






315 










32 0 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


Tl <a 
J. 1c 


P* rr< 

uys 




330 










335 




Leu 


Glu 


Cys 


Til. _ 

Pne 


Pro 


Val 


Ser 


GlU 


345 










350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 










365 








Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 










t n r 

395 












342 


GCC 














He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


vai 


Ala. 


tjlU 


25 








3 0 






Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


lie 










45 








Glu 


Lys 


Leu 




Arg 


Asp 


Til-. _ 

fne 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu. 


Fne 


"Din cv 


VciX 






75 










oO 


Phe 


His 


Met 


T-T-i a 
ilJL b 


Via 1 


Leu 


1 

V cxJL 


Pi n 
ulU 




90 










n r- 




Leu Gly Arg 


Fne 


Leu 


Ser 


r* 1 i-i 
tslZl 


lie 


105 










110 






Tyr Arg Gly 


lie 


GlU 


Pro 


Thr 


Leu 










125 








Thr Arg Asn 


pi,, 

vjxy 


Aia. 


<jiy 


Lriy 


Pi t r 

vjiy 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










-i /■** n 
16 0 


Trp 


Thr 


Asn 




Pin 
\jXU 


vj±n 


Tyr 


Leu 




170 










17b 




Arg 


Lys 


Arg 


Leu 


Val 


A±a 


Pin 


Ill s 


185 










190 






Glu 


Gin 


Asn 


J_iy o 


Pi n 


noli 


Pi n 


noli 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 



-121- 











O A CZ 








Cor 


Aon 


Oci 


Arg 


otr J_ 


m n 


lie 


Lys 








i r rt 










± ± cr 


Mot- 


OCX 


Leu 


HP V* -v- 

i m 


Lys 


1 nr 


t\JLCL 






275 










280 


Pro 


v ax 


pin 

blU 


Asp 


i ie 


Ser 


Ser 


Asn 




ion 
£ y u 










O Q C 

a y b 




ASH 




Tyr 


Asp 


Pro 


O-Lll 


iyr 


nla 


"5 A C 










"D T A 






1 11 j_ 




Lys 


Phe 


Gly 


T .ire 
Ljy fa 


r\3L y 


Zl a n 










325 








Thr 


Til IT 


Gly 


Lys 


Thr 


Ala 


lie 


Ala 








340 










irllc 


Tyr 


Gly Cys Val 


Asn 


Trp 


Tnr 






355 










n r~ A 

360 


Cys 


val 


Asp 


Lys 


Met 


Val 


lie 


Trp 




370 










375 




Lys 


vai 


Val 


Glu 


Ser 


Ala 


Lys 


7\ "1 -» 

Ala 


3 85 










390 






vaj. 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








1J.C 


vai 


Thr 


Ser 


Asn 


Thr 


Asn 


net 








420 










Thr 


lnr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


(jrlU 


Leu 


Thr Arg Arg 


Leu Asp 


rilS 




/i cr a 










455 




(jlU 


vai 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


465 










470 






IjlU 


li-L S 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 




530 










535 





<210> 108 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 108 



Met 
1 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Gin 


Trp 


He 


Gin 
20 


5 
Glu 


Asp 


Gin 


Ala 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Ala 


He 


Ala 






115 










12 0 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 



145 150 





250 








255 




Ala 


Ala 


Leu Asp 


Asn Ala Gly 


Lys 


265 










270 




Pro Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 










285 






Arg 


He 


Tyr 


Lys 

"3 rt a 


He 


Leu Glu 


Leu. 


Aia 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 






315 








"3 1 A 


Thr 


He 
330 


Trp 


Leu 


Fne 


(jiy Fro 
335 


Ala 


LjIU 


Ala 


He 


Ala 


.H.1S 


inr vai 


jrro 


345 










350 




Asn 


Glu 


Asn 


Phe 


Pro 
365 


Phe Asn 


Asp 


Trp 


Glu 


Glu 


Gly 
380 


Lys 


Met Tnr 


Aia 


He 


Leu Gly 


Gly 


Ser 


Lys Val 


Arg 






395 








40 0 


Ala 


Gin 


He Asp 


Pro 


Thr Pro 


vai 




410 








415 




Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 


425 










430 




Leu 


Gin 


Asp Arg 


Met 


Phe Lys 


irne 










445 






Asp 


Phe 


Gly Lys 


Val 


Thr Lys 
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Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










520 


Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 




530 










535 





<210> 112 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 112 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 



85 



iOD 




















Aon 


Lys 


bX LL 




ri~\ n 

bill 


i-i toil 










o n r 










Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


±yx 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










9 AO 

A *± V 




xyr 


He 


Ser 


ir iltr 


A Qn 


AT a 

rilct 


Al a 














O c: tr 




i-i_Ld 


&i a 

r-i-Lci 


Leu Asp 


Asn 


Al a 


biy 


xiy o 












OTA 






Pro 


Asp 


Tyr 


Leu 


T7--, 1 

vai 


bXy 


bill 


bxn 










OO r 
ZOD 








Arg 


Tl o 


Tyr 


Lys 


Tip 
llC 


T 

Leu 


blU 


T 

Leu 








300 












Ser 


Val 


Phe 


Leu 


r*l t t 
biy 


Trp 


/ild 






315 










■JO A 


±I1J_ 


Tl f= 
11c 


Trp 


Leu 


Phe 


bxy 


JrX (J 


AT a 
/iid 














ooc 

J o _> 




*J_LU 


Ala 


Ala 


Ala 


His 


±ni 


v ax 


XT 1 O 


•1 A rr 

345 










OCA 

ibO 






Asn 


Glu 


Asn 


Phe 


Pro 


irne 


Asn 


Asp 










365 








Trp 


Glu 


Glu 


Gly Lys 


i v ie u 


Tnr 


Al a 








380 










Tl o 


Leu Gly Gly 


Ser 


Lys 


V ctx 


Arg 






395 










/Aft 

4UU 




Gin 


He Asp 


Pro 


1 111 


Jrl O 


v ai 




410 










41b 






Ala 


Val 


He 


Asp 


f~ 1 1 TT 

bly 


Asn 


O a -y- 


4^5 










/ion 






Leu 


Gin Asp 


Arg 


Met 


Jrlltr 


Lys 


Irilc 










445 








Asp 


Phe 


Gly 


Lys 


Val 


J. I1X 


y 


bill 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






475 










480 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 



525 



347 GCA 



Asp 


Lys 
10 


Gly 


He 


Thr 


Ser 


Glu 
15 


Lys 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly 


Gin 


Gin 


Arg 


He 


Tyr 
75 


Lys 


He 


Leu 


Glu 


Leu 
80 


Ala 


Ser 
90 


Val 


Phe 


Leu 


Gly 


Trp 
95 


Ala 



-126- 





Lys 


Lys 


Phe 


nil -v 




jrix y 


7A an 








100 










Thr 


Thiir 


Gly Lys 


xnr 


Asn 


Tip 


Hid 






115 










ion 
XZ U 


roller 


lyr 


Gly Cys 


V CtX 


7A c: n 


T'-m 


X ±11 




IjU 










1 -5 C 

1jj 




f 1 * res 

L-y S 


Vdl 


Asp 


Lys 




VcAX 


Tip 

lie 


±rp 


143 










loU 






Lys 


vai 


Val 


Glu 


Oar 
OCI 


Ala 


Lys 


,H.ia 










ICC 








v a._L 


Asp 


Gin 


Lys 


Lys 


Lys 


oci 


Co V 








180 










lie 


1 7— v 1 

V 3.L 


Thr 


Ser 


Asn 


Thr 


Asn 


jyiet 






195 










2 00 


Thr 


Thr 


Phe 


Glu 


HIS 


lain 




Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


lie 










O "3 A 

A .iU 






IjlU 


T 7_ "I 


Lys 


Asp 


File 


ftie 


Arg 


Trp 










Z 4b 








VjlU 


TT -| (-. 

xil S 


Glu 


Phe 


Tyr 


Val 


Lys 


T 

Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










O O A 

^ tsu 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










2yb 




Arg 


Leu 


Ala 


Arg 


Gly His 


Ser 


Leu 


305 










310 






<210> 113 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep 7! 


<400> 113 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 



i in 


lie 


lip 


ucu. 


XT 11*3 




Prn 

IT J_ 


Ala 


iu j 
















ril -i i 

\JJ1 U. 


Ala 


Ala 


Ala 


Hi s 


Thr 


Val 


Pro 










IOC 








Asri 


m n 

>Jl Li 


11. 




Pro 




A«=ST1 
-rtQll 










1 An 

Irt W 










Trn 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






1 cc 
X o o 










160 


lie 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




_L / U 










175 




.rilct 


will 


Tip 

lie 


7A c?t~\ 


Pro 


Thr 


Pro 


Val 


lb D 










-L U 






Cys 


Til a 

Aid 


vax 


Tic 


Asp 


r*l T7 


Asn 


OCX 


















Leu. 




Arm 


Arg 




±r I1C 


iiy s 


.true 








zzU 












XT lit- 




Lys 


V d 1 


1 111 


-l_J J/ o 


Gin 


















Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 



300 



35 0 AAT 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 
60 


Arg 


Asp 


Phe 


Leu 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 



-127- 




225 230 





Trp 


He 


Gin 


Glu Asp 




rlid 


















Ser 


Asn 


Ser Arg 


Ser 


Gin 


Tic 

i ie 


Lys 








260 










1 1c 


rJct 


Ser 


Leu 


Thr 


Lys 


Thr 


Aid 






275 










9 ft 0 




Val 


Glu Asp 


He 


Ser 


Ser 


Asn 




^ ZJ \J 










295 




7\ c? m 


vjj J_ y 


Tyr Asp 


Pro 


Gin 


Tyr 


A-Lci 


^ ft ^ 
■J v —J 










310 






Thir 


Lys 


Lys 


Phe 


Gly Lys Arg 


Asn 










325 








Tiir 


Tnr 


Gly Lys 


Thr 


Asn 


He 


Aid 








340 










File 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 












Cys 


Vdi 


Asp 


Lys 


Met 


Val 


He 


Trp 




-5 / U 










375 




Lys 


vai 


Val 


Glu 


Ser 


Ala 


Lys 


Aia 


7 ft 










390 






vai 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








i ie 


T7^ 1 

vai 


Thr 


Ser 


Asn 


Thr 


Asn 










420 










- 

Till? 


Tnr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










A A f\ 


(jlU 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


TT A t~, 

illS 














455 




LrlU 


vai 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


A c; 










470 






LrlU 


IT ' 

HIS 


Glu 


Phe 


Tyr Val 


Lys 


iiys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


urlU 








500 










Ala 




Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 












Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 




biU 










535 




Plie 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


C A CT 

545 










550 






Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 










lie 


His 


His 


He 


Met 


Gly 


Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 




610 










615 





<210> 114 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 
<400> 114 

Met Glu Leu Val Gly Trp Leu Val 

1 5 
Gin Trp He Gin Glu Asp Gin Ala 
20 

Ser Asn Ser Arg Ser Gin He Lys 

35 40 
He Met Ser Leu Thr Lys Thr Ala 
50 55 








o o c 
2.35 










24 (J 


i3Cl 


lyr 


lie 


OCl 


Phe 


Asn 


Ala 


7\ "1 -a 
i~xl a. 




250 










255 




7\ ~] 

Aid 


an = 

Aid 


Leu 


Asp 


Asn Ala Gly 


Lys 


2 ob 










270 






riu 


Asp 


j.yr 


Leu 


Val 


Gly Gin 


uin 










285 








Arg 


lie 


Tyr 


Lys 


He 


Leu 


Glu 


Leu. 


















Ala. 


Ser 


Vdi 


Fne 


Leu 


Gly Trp 


Aid. 






6 .Lb 










O O f~» 


1 ill 


lie 


irp 


Leu 


Phe Gly 


Pro 


Aid 




*5 o pi 

330 










335 




LxlU. 


a l a 

Hid 


lie 


Hla 


±11 S 


Asn 


Val 


rl O 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 








Trp 


(jlU 


<jlU 


(jiy 


Lys 


Met 


Thr 


7\ "1 

Aid 








380 










ne 


Leu 


Gly 


ijiy 


Ser 


Lys 


Val 


Arg 






395 










4 0 0 


Aid 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


T7-2J "| 

V dl 




410 










415 




Cys 


Ala 


Val 


lie 


Asp 


Gly Asn 


Ser 


425 










430 






Leu. 


Gin Asp 


Arg 


Met 


Phe 


Lys 


rile 










445 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Lrin 








460 










Ala 


Lys 


Asp 


HIS 


Val 


Val 


Glu 


vai 






475 










480 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


T 7-^ 1 

Val 


Arq 


Glu 


Ser 


vai 


c r\ c 

50b 










510 






CjlU 


Ala 


Ser 


lie 


Asn 


Tyr 


Ala 


Asp 










525 










Val 


Gly 




Asn 


Leu 


Met 


Leu. 








540 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






555 










560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 










575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 














620 










350 


AAT 














Asp 


Lys 


Gly 


Tl 

lie 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 








60 











-128- 




Pro 


vax 


Glu Asp 


x xe 


oer 


Ser 


Asn 


bo 










/ U 






ribll 


dl \r 


Tyr Asp 




Gin 


Tyr Ala 










Q C 








HPVi ~r~ 
± 111 


Lys 


Lys 


Phe 


vjj-L y 


liy S 


Arg 


Asn 








inn 
1UU 










1 IiJ_ 


1X11 


Gly 


Lys 


1111 




lie 


Ala 






115 










t i r\ 
120 


rile 


±yr 


Gly 


Cys 


VCLJ. 




Trp 


Thr 




ion 










135 




t_ys 


Val 


Asp 


Lys 


i v ieu 


V 3.3. 


He 


Trp 


X4b 










IbU 






iiys 


vax 


Val 


Glu 


Ser 


"A 1 — , 

Ala. 


Lys 


Ala 










lob 








vai 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










lie 


vax 


Thr 


Ser 


Asn 


Tnr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


lilS 


rn t-i 

Lri.Il 


Gin 


Pro 




1 1 A 

210 










215 




(jXU 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


11 r 










o *d n 






CilU 


vax 


Lys 


Asp 


Pne 




Arg 


Trp 










1 A C 








vjXU 


ril S 


Glu 


Phe 


Tyr 




Lys 


Lys 








260 










p>-r> 

JTX.U 


OCX. 


Asp 


Ala 


nop 


Tl ^ 
xi.tr 


Ser 


Glu 






275 










280 


.Rxa 


CI n 
ulll 


Pro 


Ser 


Thr 


Ser 


Asp Ala 




inn 

2yu 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


305 










310 






Phe 


Pro 


Cys 
i 


Arg 


Gin 


Cys 


Glu Arg 










325 








rne 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


Gly 


Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp Asp 


385 










390 






<210> 115 












<211> 536 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep68 


<400> 115 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




nX y 


i xe 


lyr 


Lys 


Tie 

x xe 


Leu 




Leu 






/ b 










OU 


Zil a 
±\-L ci 


o ex 


vai 


"D"h*=> 
±r ilfci 


Leu 




irp 


Aid 




y u 










y b 




X XIX. 


Tie 

lie 


irp 


LC \x 


Jr lie 


ri~\ tt 

w 1 


i 1U 


rll ct 


1 AC 










ix u 






Glu 


Ala 


He 


Ala 


His 


Asn 


Val 


Pro 










IOC 
LA b 








A a t~i 
nail 


Glu 


Asn 


■p"h <=> 

irlltr 


rl (J 


±r±J.fc2 


7\ O Tl 










1 /in 










ix.p 


Glu 


Glu 




XJ V £3 


Met 


X 111 


Al 3 






155 










lb U 


Tl s» 
lie 


Leu Gly 






Lys 


V cli 






170 










i n c; 
X / 3 




7X1 a 


Gin 


He 




rl(J 


X 11 1 


Pro 


Val 


1 nr 

lob 










iy u 






Cys 


Ala 


Val 


lie 


Asp 


Lriy 


Asn 


Ser 










one 
*s Ub 








Leu 


Gin 


Asp 


Hiy 




"D"h e» 
xrilcr 


Lys 


"DVi (=i 
Irlie 


















Asp 


Phe 


Gly 


Lys 


vax 


Tnr 


Lys 


uin 






235 










o /i n 


Ala 


Lys 


Asp 


ITl S 


vdl 


vai 


LilU 


vax 




250 










O C C 

<i bb 




Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


ax a 


265 










i-j ^ 






Pro 


Lys 


Arg 


V cii 


Arcf 


r*i ii 


O i~i -v~ 
OCX 


vax 










O Q C 

-sob 








Glu 


Ala 


Ser 


i ie 


Asn 


Tyr 


Aid 


Asp 








q n n 
JUL) 










His 


Val 


Gly 


l v lct 


Asn 


T 

Leu 


l v lct 


Leu 






315 










1 1 rt 

32 0 


Met 


Asn 


Gin 


Asn 


Sex? 


Asn 


l le 


Cys 




330 










335 




Leu 


Glu 


Cys 


Jr lit: 


Dvr\ 
Jrx. \J 


T7-, "1 
Vdl 


Cor 


CZl ii 

UX LI 


345 










350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 










365 








Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 
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Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


lie 


His 


His 


He 


Met 


Gly 


Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


385 










390 







<210> 119 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 
<400> 119 

Thr Ala Gly Phe Tyr Glu He Val 

1 5 
Glu His Leu Pro Gly He Ser Asp 
20 

Lys Glu Trp Glu Leu Pro Pro Asp 

35 40 
Glu Gin Ala Pro Leu Thr Val Ala 



Asp 


Lys 


biy 


lie 


Thr 


Ser 


blU 


Lys 




10 










15 




Ser 


Tyr 


lie 


Ser 


FUe 


Asn 


Aia 


Aia 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


biy 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


lie 


Trp 


Leu 


Phe 


biy 


Pro 


Ala 


105 










110 






blU 


Ala 


lie 


Ala 


His 


Ala 


val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


TV 1 -« 

Ala 






155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 










205 








Leu Gin Asp 


Arg 


Met 


Fne 


lys 


Pne 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








300 










His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






315 










320 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




330 










335 




Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 










350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 










365 








Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 












395 












350 


GCT 














He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 



-133- 





50 










55 




Thr 


Glu 


Trp 


Arg Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly Glu 


Ser 


Tyr 










85 








inr 


lnr 


Gly Val 


Lys 


Ser 


Met 


vaj. 








100 










Arg 


Glu 


Lys 


Leu 


lie 


Gin Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser Asp Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


lie 


Gin Glu Asp Gin Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro Gin Tyr Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 




530 










535 





<210> 120 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



60 



Ala 


Pro 


Glu 


HI d 


Leu 


±r lit; 


XT liC 


V d J- 






75 










80 


Phe 


His 


Met 


His 


V cL_L 


■Lieu 




m 11 

<J-L U. 




90 














Leu 


Gly Arg 


Phe 


Leu 


OCX. 




Tip 
-L _L fci 


105 










110 
-L J_U 






Tyr Arg Gly 


He 


r~i "i ,, 

\3± U 


Pro 


inr 


Leu 


















Thr Arg Asn Gly 






rn 17- 
kjxy 










140 










He 


Pro 


Asn 


Tyr 


T 

Leu. 


Leu. 


Pro 


Lys 






155 










i f, n 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


ril S 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser Ala Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 












Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Aid 




250 










255 




Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro Asp 


Tyr 


Leu 


Val 


Gly Gin 












285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Aia 






315 










ion 

O £, U 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


A_i_a. 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Ala 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 








Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala. 








380 










He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 






395 










Ann 

*± VJ U 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Seir 


425 










430 






Leu 


Gin Asp Arg 


Met 


Phe 


Lys 


Pile 










445 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


vjjin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


val 






475 










480 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn Tyr Ala 


Asp 










525 









-134- 



<220> 

<223> Mutant rep protein: rep40 3 50 GCT 



<400> 120 





Met 


(jrlU 


Lieu 


val 


Ls-Ly 


Trp 


Leu 


vai 


Asp 


Lys 


vjXy 


lie 


Thr 


Ser 


Ij-LU 


Lys 




1 








5 










10 










15 






<jj.n 


Trp 


j--Le 


bin 


blU 


Asp 


LrXn 


a j. a 


Ser 


Tyr 


Tl O 

i le 


Ser 


jrne 


Asn 


Ala 


ilia 










20 










25 










3 0 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


T 1 

lie 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








35 










40 










45 










I±e 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


t~i ~] 1-1 

(jin 


bin 






50 










55 










60 












Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 


Arg 


lie 


Tyr 


Lys 


lie 


Leu 


Glu 


Leu 




65 










70 










75 










80 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 












85 










90 










95 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


lie 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 










100 










105 










110 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


lie 


Ala 


Glu 


Ala 


lie 


Ala 


His 


Ala 


Val 


Pro 








115 










120 










125 










Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






130 










135 










140 












Cys 


Val 


Asp 


Lys 


Met 


Val 


lie 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




145 










150 










155 










160 


; "L: 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


lie 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 


S U 










165 










170 










175 




JE! 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Tl 1 _ 

Ala 


/IT — 

Gin 


He 


Asp 


Pro 


Thr 


Pro 


\7-i 1 

Val 










180 










185 










190 






■*6s 


lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


lie 


Asp 


Gly 


Asn 


Ser 








195 










200 










205 








!=='•!• 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 


if- ; 




210 










215 










220 










K 5 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


val 


Thr 


Lys 


Cjin 




225 










230 










235 










240 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


" j 










245 










250 










255 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










260 










265 










270 








Pro 


Ser 


Asp Ala Asp 


lie 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








275 










280 










285 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 






290 










295 










300 










Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 



















305 310 



<210> 121 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 354 GCC 



<400> 121 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 








5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 










25 










30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




50 










55 










60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 










70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 










85 










90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 



-135- 



100 



Arg 


r~*1 n 


Lys 


Leu 


He 


Gin Arg 


Tl 






J. J_ 3 










_L ^ \J 


Pro 


Asn 


Trp 


Fne 


Ala 


Val 


Thr 


Lys 




1.5 U 










135 




Asn 


Lys 


T7=1 

vai 


vai 


Asp 


Glu 


Cys 


iyr 


T A C 

14 b 










150 






Thr 


r*l t-> 

bin 


Pro 


Glu 


Leu Gin Trp 


71 1 -r. 

Aia 










165 








Ser 


71 1 

A±a 


Cys 


Leu 


Asn 


Leu 


Thr 


IjlU 








180 










Leu 


rp Vi t~ 

inr 


rilS 


Val 


Ser 


Gin 


Thr 


bjin 






iyb 












Pro 


Asn 


Ser 


Asp Ala Pro Val 


lie 




<ilU 










215 




Met 


lilU 


Leu 


Val 


Gly Trp 


Leu 


vai 


no c 

zzo 










230 






Gin 


Trp 


lie 


Gin Glu Asp Gin 


Aia 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






"~7 r~ 
Z /b 










o o a 
Z o U 


Pro 


tt O 

Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




O Q A 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


7V 1 

Ala 


one 










310 






Thr 


Lys 


Lys 


Phe 


Gly Lys Arg 


Asn 










325 








Thr 


Tnr 


t~* 7 * T 

(jrly 


Lys 


Thr 


Asn 


He 


7\ 1 -. 

Aia 








340 










Fne 


Ala 


vjiy 


Cys 


Val 


Asn 


Trp 


Tnr 






O rr 

3 5b 










O rrt 


Cys 


val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


TT 0 

Val 


T T— . 0 

Val 


Glu 


Ser 


Ala 


Lys 


71 0 — 

Ala 


o oc 










390 






TT O 

Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Tnr 


Tnr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






* o c 
4 _5b 










44U 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 




4bU 










455 




blU 


val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


A c c; 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


TV 0 

Ala 






515 










520 


Arg 


Tyr 


Cjin 


Asn 


Lys 


Cys 


Ser 


Arg 




ron 










535 




TOT-. 

Fne 


Pro 


Cys 


Arg Gin Cys 


Glu 


Arg 


ET yl C 
b4b 










550 






70 V.^-. 

Fne 


Tnr 


HIS 


Gly Gin Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 








He 


His 


His 


lie 


Met 


Gly Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 




610 










615 





<210> 122 



XUb 










Tin 






iyr 


Arg 


(01,, 


Tie 
11c 


ry~\ ni 


±r JLCJ 


1 XIX 


XiC U. 


















To y~ 
± 11 J. 


Arg 


7V Q TO 

Ad 11 


biy 








CXI \r 








O A (0 

14 U 










lie 


Pro 


Asn 


Tyr 




Leu 


riO 


Lys 






1 r r 

155 










IbU 


Trp 


Thr 


Asn 


i v ieu 






iyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


V dJL 


-ri-Lci 




rix j=> 


185 










*i r\ 






GlU 


bin 


Asn 


Lys 




Asn 


r*n to 
ijin 


Asn 










2 0 5 








Arg 




Lys 


i nr 


oer 


Hid 


Arg 


iyr 








*0 A 










Asp 


Lys 


ijiy 


Tl 0 

i ie 


Triir 




blU 


Lys 






235 










24 0 


Ser 


Tyr 


lie 


Ser 




Asn 


Ala. 


nla 




250 










255 




T. 0 — 

Ala 


Ti 0 

A±a 


Leu 


Asp 


Asn 


-jo. -| _ 

Ala 


/~T 1 T T 

Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


T7_ T 

va.x 




r^l i-» 

biin 


bin 










285 








Arg 


-r o 

He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










7i 1 

Ala 


Ser 


IT- O 

Val 


Pne 


Leu 


^ 1 -TT 

GXy 


Trp 


7V 1 

Ala 






315 










*0 *0 A 

320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 










335 




lalU 


7iT = 

Aia 


Tl ,=. 

lie 


Aia 


HIS 


Thitr 


T.7=i 1 

vai 


P3TO 


345 










t r a 

jb (J 






Ti 

Asn 


Glu 


Asn 


Pne 


Pro 


Fne 


Asn 


Asp 










*5 /" rr 

365 








Trp 


blU 


Vjiu 


/""I IT 

vjiy 
3 80 


Lys 


i v ie L. 


mr 




lie 


Leu 


(jiy 


(jiy 


Ser 


Lys 


vai 


Airg 






395 










400 


Ala 


c^in 


T 1 q 

lie 


Asp 


Pro 


Tnr 


Pro 


vax 




410 










415 




Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 


425 










430 






Leu 


(jin 


Asp 


Arg 


jyierj. 


Fne 


Lys 


Fne 










445 








Asp 


Fne 


c^iy 


Lys 


T7— > T 

vai 


Thr 


Lys 


LiXn 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


tjlU 


TT— T 

vax 






475 










4o 0 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


TT« 0 

Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








TJo C! 

Ill s 


V ci± 


i^riy 


i v ieT- 


Asn 


Leu. 


l v lcC 


Leu 








540 










jyiec 


Asn 


rn to 
ijin 


Asn 


Ser 


Asn 


Tl a. 

lie 


LyS 






555 










560 


Leu 


t~i 0 -i i 

GlU 


Cys 


TOT-. ^> 

pne 


Pro 


vax 


Ser 


CjXU 




570 








575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 














620 
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<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 354 GCC 



<400> 122 





Met 


Glu 


Leu 


Val 


Gly 


X J- ±J 


Leu 


Val 


Asp 


Lys 


Glv 


He 


Thr 


Ser 


Glu 


Lvs 




X 








5 










10 










15 






Gin 


T-rn 

sr 


He 


Gin 
20 


Glu 


Asp 


Gin 


Ala 


Ser 
25 


Tvr 


He 


Ser 


Phe 


Asn 
30 


Ala 


Ala 




Ser 


Asn 


Ser 
35 


Arg 


Ser 


Gin 


He 


Lys 
40 


Ala 


Ala, 


Leu 


Asp 


Asn 
45 


Ala 


Gly 


Lvs 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 






5 0 










55 










60 












Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




65 










70 










75 










80 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tvr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 


3 * 










85 










90 










95 






Thr 


Ly s 


Lys 


Phe 
100 


Gly 


Lys 


Arg 


Asn 


Thr 
105 


He 


Trp 


Leu 


Phe 


Gly 
110 


Pro 


Ala 




Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


~ ? 






115 










120 










125 








ii L; 


Phe 


Ala 


Gly Cys Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






130 










135 










140 










~=. 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Tro 


Tro 

Sr 


Glu Glu Gly 


Lys 


Met 


Thr 


Ala 




1 AC 










1 ^0 

j — > \j 










155 










160 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 










165 










170 










175 






V d J- 




Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 










180 










IOj 










190 






P 


J — LC 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He Asp Gly 


Asn 


Ser 


a .. 






195 










9 n n 










205 








1 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 






z ±u 










Z _L D 










220 










L_i. 


J- Li 


T.*=>i i 


Thr 


Arg Arg 




Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




/ / J 




















235 










240 




Glu 


Val 


Lys 


Asp 


Phe 
245 


Phe 


Arg 


Trp 


Ala 


Lys 
250 


Asp 


His 


Val 


Val 


Glu 
255 


Val 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










260 










^ o z> 










270 








it j_ w 


O CI 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 








275 










& ou 










285 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn Tyr Ala 


Asp 






290 










295 










300 












Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 




305 










310 










315 










320 




Phe 


Pro 


Cys 


Arg 


Gin 
325 


Cys 


Glu 


Arg 


Met 


Asn 
330 


Gin 


Asn 


Ser 


Asn 


He 

335 


Cys 




Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 










340 










345 










350 








Ser 


Gin 


Pro 
355 


Val 


Ser 


Val 


Val 


Lys 
360 


Lys 


Ala 


Tyr 


Gin 


Lys 
365 


Leu 


Cys 


Tyr 




He 


His 

370 


His 


He 


Met 


Gly 


Lys 
375 


Val 


Pro 


Asp 


Ala 


Cys 
380 


Thr 


Ala 


Cys 


Asp 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 










385 










390 










395 













<210> 123 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 354 GCC 
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<400> 123 
Thr Ala Gly Phe 
1 

Glu His Leu Pro 

20 

Lys Glu Trp Glu 

35 

Glu Gin Ala Pro 
50 

Thr Glu Trp Arg 
65 

Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
13 0 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Ala Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 

385 

Val Asp Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 




Tyr 


LfXU 


xxe 


\7=> 1 
VcdX 










ij-Ly 


Tl <= 

lie 


Col" 

o cX 


Asp 


Leu 


tr X KJ 


PrA 
ri-U 


nop 








40 


Leu 


Thr 


Val 


Ala 






55 




Arg 


Val 


Ser 


Lys 




70 






Gly 


Glu 


Ser 


Tyr 


o rr 

OD 








Lys 


Ser 


Met 


vai 


lie 


Gin Arg 


Tl ^ 

ne 








120 


Ala 


Val 


Thr 


Lys 






135 




Asp 


Glu 


Cys 


Tyr 




150 






Leu 


Gin 


Tro 


Ala 


Xbb 








Asn 


Leu 


Thr 


Glu 


Ser 


Gin 


Thr 


tjin 








200 


Ala 


Pro 


Val 


He 






215 




(jiy 


Trp 


Leu 


vai 




230 






LilU 


Asp 


Gin 


7\ 1 ^ 

Ala 


O A C 








Ser 


Gin 


He 


Lys 


Thr 


Lys 


Thr 


Ala 








280 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Ala 




310 






Gly 


Lys 

2 


Arq 


Asn 


"DOC 








Thr 


Asn 


He 


Ala 


Val 


Asn 


Trp 


Thr 








360 


Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ala 




390 






Cys 


Lys 


Ser 


Ser 


4 U b 








Asn 


Thr 


Asn 


Met 


T T J 

HIS 


Gin 


Gin 


Pro 








440 


Arg 


Leu 


Asp 


His 






455 




Phe 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 


Thr 


Ser 


Asp 


Ala 








520 



Tl p 


Lys 


V ctX 


rlU 




_L U 






OCX 


Jrllt; 


Va 1 
v dx 




z o 








OCX 










_ 

Lys 


Leu 










60 


Ala 


Pro 


Glu 


Ala 






/ 3 




File 


111 S 


Mc u 


rilS 




q n 
y u 






Leu 


i^iy 


Arg 


irne 


1U i> 








Tyr 


Arg 


^»iy 


Tl o 


inr 


Arg 


Asn 


biy 








140 


He 


Pro 


Asn 


Tyr 






1 cc 

X 3 J 




Trp 


Tnr 


Asn 


Met 




1 7H 
X / \J 






Arg 


Lys 


Arg 


Leu 


lob 








talU 




Asn 


Lys 


Arg 


Ser 


Lys 


Tnr 








220 


Asp 


Lys 


Gly 


He 






J 




Ser 


Tyr 


Tl 

lie 


Ser 




o rr n 






Ala 


Ala 


Leu 


Asp 










Pro 


Asp 


Tyr 


Leu 


Arg 


lie 


Tyr 


Lys 








300 


Ala 


Ser 


Val 


Phe 






lie; 

3 lb 




Thr 


He 


Trp 


Leu 




"3 T fi 

J J V 






C-jlU 


Ala 


lie 


Ala 










Asn 


Glu 


Asn 


Phe 


Trp 


(jlU 


VjIU 


tiiy 








380 


He 


Leu 


Gly 


Gly 






TOR 




a l — i 
Ala 


bin 


Tl a 

lie 


Asp 




4t x u 






Cys 


Ala 


vai 


lie 










Leu 


tjin 


Asp 


Arg 


Asp 


Til-, i-* 


f* 1 T T 

ijiy 


Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly 


Gly 


Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


He 




Ser 


Asp 


Leu Asp 






ID 




Trp 


Vdl 


Ma 


r*i n 




*3 n 
o u 






Leu 


Asn 


Leu 


Tl f=> 
lie 










Arg 


Asp 


it lie; 


LGU 


Leu 


Dr-T£T. 

Fne 


Phe 


Val 








80 


Val 


Leu 


Val 


Glu 






95 




Leu 


Ser 


Gin 


He 




11U 






Glu 


Pro 


Thr 


Leu 


IOC 

Izb 








Aia 


(aiy 


Gly Gly 


Leu 


Leu 


Pro 


Lys 








160 


Glu 


Gin 


Tyr 


Leu 






175 




Val 


Ala 


Gin 


His 




190 






Glu 


Asn 


Gin 


Asn 


one: 








Ser 


7\ 1 -T 

Ala 


Arq 


Tyr 


inr 


Ser 


Glu 


Lys 
i 








240 


Phe 


Asn 


Ala 


Ala 






255 




Asn 


Ala 


Gly 


Lys 




270 






Val 


Gly 


Gin 


Gin 


285 








He 


Leu 


Glu 


Leu 


Leu 


Gly 


Trp 


Ala 








320 


Phe 


Gly 


Pro 


Ala 






335 




His 


Thr 


Val 


Pro 




350 






Pro 


Phe 


Asn 


Asp 


n r r 








Lys 


Met 


Thr 


Ala 


Ser 


Lys 


Val 


Arg 








400 


Pro 


Thr 


Pro 


Val 






415 




Asp 


(jrly 


Asn 


Ser 




a t n 






Met 


Fne 


Lys 


Phe 


44b 








val 


Tiir 


Lys 


Gin 


Val 


Val 


Glu 


Val 








480 


Lys 


Arg 


Pro 


Ala 






495 




Arg 


Glu 


Ser 


Val 




510 






Asn 


Tyr 


Ala Asp 


525 
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Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 124 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<22 3> Mutant rep protein: rep40 



<400> 124 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Ala 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 


305 










310 







<210> 125 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 
<400> 125 

Thr Ala Gly Phe Tyr Glu He Val 

1 5 
Glu His Leu Pro Gly He Ser Asp 
20 

Lys Glu Trp Glu Leu Pro Pro Asp 




354 GCC 



Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


TV "1 

Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


CjJLU 


(j-LU 




Lys 


Met 


Thr 


£\±cL 






155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 










205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 



300 



3 63 GCC 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 
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35 

Glu Gin Ala Pro 
50 

Thr Glu Trp Arg 
65 

Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 



40 

Leu Thr Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

lie Gin Arg He 
120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val He 
215 

Gly Trp Leu Val 

230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 
280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 
360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 



Glu Lys Leu Gin 
60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 
140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Ala Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 
540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 



45 

Arg Asp Phe Leu 

Leu Phe Phe Val 
80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 

525 

Asn Leu Met Leu 

Ser Asn He Cys 
560 

Pro Val Ser Glu 
575 
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Ser Gin Pro Val Ser Val Val 
580 

He His His He Met Gly Lys 
595 

Leu Val Asn Val Asp Leu Asp 
610 615 

<210> 126 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 52 363 GCC 
<400> 126 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


1 








5 










xu 










15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 






20 










25 










30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 






35 








40 










45 








He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Ala 


Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly 


Gin 


Gin 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 










70 










75 










80 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 






85 










90 










95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 






100 










105 










110 






Thr Thr Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 










120 










125 








Phe 


Tyr Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Ala 


Phe 


Pro 


Phe 


Asn Asp 




130 










135 










140 










Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 


145 










150 










155 










160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 








165 










170 










175 




Val 


Asp 


Gin 


Lys 
180 


Cys 


Lys 


Ser 


Ser 


Ala 
185 


Gin 


He 


Asp 


Pro 


Thr 
190 


Pro 


Val 


He 


Val 


Thr 
195 


Ser 


Asn 


Thr 


Asn 


Met 
200 


Cys 


Ala 


Val 


He 


Asp 
205 


Gly 


Asn 


Ser 


Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Gin 
215 


Pro 


Leu 


Gin 


Asp 


Arg 
220 


Met 


Phe 


Lys 


Phe 


Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 


225 










230 










235 










240 


Glu 


Val 


Lys 


Asp 


Phe 
245 


Phe 


Arg 


Trp 


Ala 


Lys 
250 


Asp 


His 


Val 


Val 


Glu 
255 


Val 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








260 










265 










270 






Pro 


Ser 


Asp 
275 


Ala 


Asp 


He 


Ser 


Glu 
280 


Pro 


Lys 


Arg 


Val 


Arg 
285 


Glu 


Ser 


Val 


Ala 


Gin 
290 


Pro 


Ser 


Thr 


Ser 


Asp 
295 


Ala 


Glu 


Ala 


Ser 


He 
300 


Asn 


Tyr 


Ala 


Asp 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg His Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


305 










310 










315 










320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






325 










330 










335 




Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








340 










345 










350 






Ser 


Gin 


Pro 
355 


Val 


Ser 


Val 


Val 


Lys 
360 


Lys 


Ala 


Tyr 


Gin 


Lys 
365 


Leu 


Cys 


Tyr 


He 


His 
370 


His 


He 


Met 


Gly 


Lys 
375 


Val 


Pro 


Asp 


Ala 


Cys 
380 


Thr 


Ala 


Cys 


Asp 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 








385 










390 










395 













Lys Lys Ala 

5 85 
Val Pro Asp 
600 

Asp Cys He 



Tyr Gin Lys 

Ala Cys Thr 
605 

Phe Glu Gin 
620 



Leu Cys Tyr 
590 

Ala Cys Asp 
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<210> 127 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 363 GCC 
<400> 127 



Thr 


Ala 


Gly 


Phe 


Tyr 




ij.e 


vax 


He 


Lys 


Val 


Pro 




Asp 


Leu Asp 


1 






b 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


lie 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 








25 










30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 




35 










4 0 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




50 










bb 










60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


T t m 

lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 






70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








ob 










90 










95 




Thr Thr Gly Val 


Lys 


Ser 


TUT — 4- 

Met 


TT— . 1 

vai 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 








100 








105 










110 






Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


Tl _ 

He 


Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










12 0 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


TT 1 

Val 


Thr 


Lys 


Thr Arg Asn Gly Ala Gly Gly Gly 




130 








135 










140 










Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro Asn Tyr 


Leu 


Leu 


Pro 


Lys 


145 










^ TT A 

150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 










170 










175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 






180 










185 










190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










o n f*\ 

z u u 










205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




210 










215 










220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 










23 0 










235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








■"1 A C 

24b 










250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








260 










265 










270 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 






275 










280 










285 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




290 










295 










300 










Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 


305 










310 










315 










320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 










325 










330 










335 




Thr 


Thr 


Gly Lys 


Thr 


Asn 


Tl ^ 

lie 


Tt 1 — 

Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








340 










345 










350 






Phe 


Tyr Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Ala 


Phe 


Pro 


Phe 


Asn Asp 






355 










360 










365 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly Lys 


Met 


Thr 


Ala 




370 










375 










380 










Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 


385 










390 










395 










400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 










405 










410 










415 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








420 










425 










430 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 






435 










440 










445 








Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




450 










455 










460 
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Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 ' 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 128 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 363 GCC 
<400> 128 





Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




1 








5 










10 










15 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


ii V 






20 










25 










30 






Ft : 
z :; ; 


Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


fij 






35 










40 










45 








Jr; 

. £ 


He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Ala 


Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly 


Gin 


Gin 


T S3S ! 


Pro Val Glu Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


m 


65 










70 










75 










80 




Asn Gly Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 


« 










85 










90 










95 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 


5 S 








100 










105 










110 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








115 








120 










125 










Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Ala 


Phe 


Pro 


Phe 


Asn Asp 






130 










135 










140 












Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu Glu Gly Lys 


Met 


Thr 


Ala 




145 










150 










155 










160 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 










165 










170 










175 






Val 


Asp 


Gin 


Lys 
180 


Cys 


Lys 


Ser 


Ser 


Ala 

185 


Gin 


He 


Asp 


Pro 


Thr 
190 


Pro 


Val 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He Asp Gly 


Asn 


Ser 








195 










200 










205 










Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Gin 
215 


Pro 


Leu 


Gin 


Asp 


Arg 
220 


Met 


Phe 


Lys 


Phe 




Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




225 










230 










235 










240 




Glu 


Val 


Lys 


Asp 


Phe 
245 


Phe 


Arg 


Trp 


Ala 


Lys 
250 


Asp 


His 


Val 


Val 


Glu 
255 


Val 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 










260 










265 










270 








Pro 


Ser Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 








275 










280 










285 










Ala 


Gin 
290 


Pro 


Ser 


Thr 


Ser 


Asp 
295 


Ala 


Glu 


Ala 


Ser 


He 
300 


Asn 


Tyr 


Ala 


Asp 




Arg Leu Ala Arg Gly 


His 


Ser 


Leu 




















305 










310 























<210> 129 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 
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<223> Mutant rep protein: rep78 364 GCT 
<400> 129 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ~ 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 ' 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 " 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 ~ 330 335 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Ala Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

405 410 415 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 " 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
500 505 510 
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Ala 




Pro 


Ser 


Ttl2T 


Q -y- 

otrX 


Asp 


AT 3 


VJX U. 


riXd 


Ser 


He 


Asn Tyr 


Ala 


Asp 






515 










con 


















Arg 


Tyr 


bin 


Asn 


Lys 


tyfa 


oci 




XIX 0 


V CLX 


Gly Met 


Asn 


Leu 


Met 


Leu 


r— -5 

530 










coc 










b4 U 










Phe 


Pro 


Cy s 


A.2TCJ 


Lj_L 11 




(til 11 






Asn 




Asn 


Ser 


Asn 


He 


Cvs 


54b 






D O v 










555 










560 


flic 


1 ilx 


XIX 0 


r«"| -ti- 
ki j. y 


Gin 


Lys 


Asp 


Cys 


Leu. 


Glu 


Cys 


Phe 


c X *J 


Val 


Ser 


Glu 








_j ) 










570 










575 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








580 










585 










590 






He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






595 










600 










605 








Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 










610 








615 










620 











<210> 130 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 364 GCT 



<400> 130 
Met Glu Leu Val 
1 

Gin Trp He Gin 

20 

Ser Asn Ser Arg 
35 

He Met Ser Leu 
50 

Pro Val Glu Asp 
65 

Asn Gly Tyr Asp 

Thr Lys Lys Phe 
100 

Thr Thr Gly Lys 
115 

Phe Tyr Gly Cys 
130 

Cys Val Asp Lys 
145 

Lys Val Val Glu 

Val Asp Gin Lys 
180 

He Val Thr Ser 
195 

Thr Thr Phe Glu 

210 

Glu Leu Thr Arg 

225 

Glu Val Lys Asp 

Glu His Glu Phe 
260 

Pro Ser Asp Ala 
275 

Ala Gin Pro Ser 
290 

Arg Tyr Gin Asn 
305 

Phe Pro Cys Arg 
Phe Thr His Gly 



Gly Trp Leu Val 
5 

Glu Asp Gin Ala 

Ser Gin He Lys 
40 

Thr Lys Thr Ala 
55 

He Ser Ser Asn 
70 

Pro Gin Tyr Ala 
85 

Gly Lys Arg Asn 

Thr Asn He Ala 
120 

Val Asn Trp Thr 
135 

Met Val He Trp 
150 

Ser Ala Lys Ala 
165 

Cys Lys Ser Ser 

Asn Thr Asn Met 
200 

His Gin Gin Pro 
215 

Arg Leu Asp His 
230 

Phe Phe Arg Trp 
245 

Tyr Val Lys Lys 

Asp He Ser Glu 
280 

Thr Ser Asp Ala 
295 

Lys Cys Ser Arg 
310 

Gin Cys Glu Arg 
325 

Gin Lys Asp Cys 



Asp Lys Gly He 
10 

Ser Tyr He Ser 

25 

Ala Ala Leu Asp 

Pro Asp Tyr Leu 
60 

Arg He Tyr Lys 
75 

Ala Ser Val Phe 
90 

Thr He Trp Leu 
105 

Glu Ala He Ala 

Asn Glu Asn Ala 
140 

Trp Glu Glu Gly 
155 

He Leu Gly Gly 
170 

Ala Gin He Asp 
185 

Cys Ala Val He 

Leu Gin Asp Arg 

220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 
300 

His Val Gly Met 
315 

Met Asn Gin Asn 
330 

Leu Glu Cys Phe 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 
80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 
160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 
240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 

Asn Leu Met Leu 
320 

Ser Asn He Cys 
335 

Pro Val Ser Glu 
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340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 131 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 364 GCT 
<400> 131 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ~ ' 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 ~ 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 " 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Ala Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 
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Thr 
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\j_L 11 
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T l 
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rtDy nx 


Met 


rile 


Lys 


Phe 






435 










4fc 4 U 






44 








(jXU 


Leu 


Thr 


Arg 


Arg 


Lieu. 




ill O 


nop 


PVi<= ril v Tivc; 


Val 


T 1 V) "K~ 


T,T7"C2 


Gin 




450 










/ICC 

4 b o 
















Glu 


Val 


Lys 


Asp 


Fxie 


"D V\ d 




irp 


Al a 


J_iy to xt.o^-' m & 


Val 


val 


m n 

kjj. u. 


Val 


£T IT 






A 1 A 








475 








480 


tjjXU 


111 S 




Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


(-11 v" Ala Lvs 


Lys 


Arg 


Pro 


Ala 










485 
















495 




Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 


Pro 


Lys Arg Val 


Arg 


Glu 


Ser 


Val 






500 








505 






510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala Ser lie 


Asn 


Tyr 


Ala 


Asp 






515 










520 






525 








Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 
















530 










535 

















<210> 132 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 364 GCT 



<400> 132 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser Glu Lys 


1 








5 










10 








15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 






20 










25 










30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


lie 


Lys Ala Ala Leu Asp Asn Ala Gly Lys 






35 








40 










45 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 




50 










55 










60 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu Glu Leu 


65 








70 










75 






80 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe Leu Gly Trp Ala 






85 










90 








95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 




100 










105 










110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr Val Pro 






115 








120 










125 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Ala 


Pro 


Phe Asn Asp 




130 






135 










140 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys 


Met Thr Ala 


145 








150 










155 






160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys Val Arg 








165 










170 








175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro Val 






180 










185 










190 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 






195 










200 










205 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe Lys Phe 




210 










215 










220 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr Lys Gin 


225 










230 










235 






240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val Glu Val 










245 










250 








255 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly Ala 


Lys 


Lys 


Arg Pro Ala 








260 










265 










270 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu Ser Val 






275 










280 










285 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 




290 










295 










300 






Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 
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305 310 

<210> 133 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 367 GCC 
<400> 133 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 " 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 " 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 ' 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 " 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 " 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 " 280 285 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Ala Asp 

355 360 365 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

405 410 415 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
435 440 445 
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Ser 
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Arg 
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Ser 


Arg 




530 
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Arg 
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Cys 


Glu 


Arg 
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Val 
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Met 


Gly 
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Val 






595 










600 


Leu 


Val 
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Val 


Asp 


Leu Asp 


Asp 
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615 





<210> 134 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<2 23> Mutant rep protein: rep52 



<400> 134 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 
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Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 
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Ser 


Asp 
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Asp 


He 
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Glu 
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Lys 
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Val 
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Glu 


Val 




250 
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Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 
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275 
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Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


AJ.a 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 




Arg 










325 








Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


Gly 


Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


385 










390 






<210> 135 
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<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep68 


<400> 135 
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Leu 
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Tl «= 

U.1C 
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Trp 
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"D-K-/--, 










35 












Glu 


Gin 
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JrxO 
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Val 


Ob 

Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 
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Glu 
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Ser 


He 
300 
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Tyr 
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Asp 


His 
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Gly Met 
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Leu 


Met 


Leu 






315 










*3 O A 


Met 


Asn 
330 


Gin 


Asn 


Ser 


Asn 


He 

-> -2 c 
i j j 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 










350 






Lys 


Ala 


Tyr 


Gin 


Lys 
365 


Leu 


Cys 


Tyr 


Pro 


Asp 


Ala 


Cys 
380 


Thr 


Ala 


Cys 


Asp 


Cys 


He 


Phe 
395 


Glu 


Gin 









367 GCC 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu Gin Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly Ala 


Gly 


Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 










335 
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j. i±±. 


Tin t~ 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tvr 


Gly Cys 


Val 


Asn 


Trr> 


Thr 






1 ^ c: 










360 


L.y b 


V CL.L 


Asp 


Lys 


I'lC L. 


Val 


He 


± j-y 




J / w 










375 




j-i_y > 


Val 


Val 


pin 


Ser 


Ala 


Lys 


Ala 


J o o 










3 90 






Val 


Asp 




Lys 


Cys 


Lys 


Ser 


Ser 










405 








lie 


Val 


Till* 




Asn 


Thr 


Asn 


Met 








a o n 










X 1 1 JL 


X L.LJ- 


Rtie 


Cjj_LU 


His 


Gin 


Gin 


Pro 
















440 


Ol Li 


LSU 


Thr 


Arg 


Arg 


Leu 


Asp 


His 




1 DU 














vjX U. 


V CL-L 


Lys 


Asp 


Phe 


Phe 


Arg 


Tm 
1X F 












*db / w 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










520 


Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 




530 










535 





<210> 136 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 136 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Ala 


Asp 










365 








Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 








380 










He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arq 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 


425 










430 






Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lvs 


Phe 










445 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lvs 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






475 










480 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 










GCC 
















Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Glv 

<jjj-y 


Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


T 1 f» 


_ 

Lieu 


\& JL Li 


JJC LL 






75 














Ser 


Val 


Phe 


Leu 


Gly 


JLJLp 


Ala 




90 










QK 

J' *J 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 












110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










1 OK 

J- — 1 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Ala 


Asp 








140 










Trr> 


Glu Glu Gly 


Lys 


Met 


Thr 


Ala 






155 










160 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


1 QC 










i qo 

JL J7 \J 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 










205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 
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245 



250 



255 



Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 " 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 



<210> 137 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 370 GCC 
<400> 137 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 " 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 ~ 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ' " 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 ' 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 ~ 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ' 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Ala Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
370 375 380 



305 



310 
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Ly s 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 


3 85 










390 










395 










400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 






405 










410 










415 




lie 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 


Cys 
425 


Ala 


Val 


He 


Asp 


Gly 
430 


Asn 


Ser 




Till? 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 






*± o _> 










440 










445 








Glu 


Leu 

*± 3 U 


Thr 


Arg 


Arg 


Leu 


Asp 
455 


His 


Asp 


Phe 


Gly 


Xiy s 

T: \> U 


Val 


Thr 


Lys 


Gin 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


rl j. S 


Val 


Val 


Glu 


Val 


*± D 3 








470 










475 










480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










485 










490 










495 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


v ct-L 


Arg 


Glu 


Ser 


Val 






r n n 










505 










510 






nld 


m n 


Pr*r) 
riu 


Ser 


Thr 


Ser 


Asp 


Ala 

52 0 


Glu 


Ala 


Ser 


lie 


Asn 
525 


Tyr 


Ala 


Asp 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 


*3 










D J J 










540 










Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


j *± j 






550 










555 










560 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








565 










570 










575 




Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


Lys 
585 


Ala 


Tyr 


Gin 


Lys 


Leu 
590 


Cys 


Tyr 


He 


His 


His 
595 


He 


Met 


Gly 


Lys 


Val 
600 


Pro 


Asp 


Ala 


Cys 


Thr 
605 


Ala 


Cys 


Asp 


Leu 


Val 
610 


Asn 


Val 


Asp 


Leu 


Asp 
615 


Asp 


Cys 


He 


Phe 


Glu 
620 


Gin 









<210> 138 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 370 GCC 



<400> 138 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


1 








5 








10 










15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 






20 










25 










30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 






35 








40 










45 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 




50 








55 










60 










Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 








70 










75 










80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 






85 










90 










95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




100 










105 










110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 








120 










125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




130 










135 










140 










Cys 


Ala 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly Lys 


Met 


Thr 


Ala 


145 










150 










155 










160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 








165 










170 










175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 






180 










185 










190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 






195 










200 










205 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 
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210 


















220 










r*l n 
I3J.U 


Leu 


Tnr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lvs 

2 


Gin 


225 






230 










235 








240 


Glu 


Vai 


Lys 


Asp 


Phe 


Phe 


nXy 


Trp 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 






245 










250 








255 




GXU 


His 


ulU 


.true 


Tyr Val 


Iiys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


















265 








270 






Pro 


Ser 


Asp 


Ala 


Asp 


x xe 


Car- 
OCX. 


Glu Pro Lys Arg Val Arg Glu 


Ser 


Val 






275 










o q n 








<iOJ 










c^xn 


Pro 


OCX 


Tnr 


Ser 


Z\ cam 
ir 


Ala 


Glu 


Ala 


Ser He 


Asn 


Tyr 


Ala 


Asp 




290 


















300 










Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


OCX 


Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


3 05 








310 










315 






He 


320 


Pne 


Pro 


Cy s 


AlTCJ 


Gin 


Cys 


UX U 


Arg 


Met 


Asn 


Gin Asn 


Ser 


Asn 


Cys 






325 










330 








335 




Phe 


Thr 


rilS 




Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 


















345 








350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 






355 










360 








365 








lie 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 




370 










375 








380 










Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe Glu 


Gin 








385 










390 










395 











<210> 139 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep68 370 GCC 



<400> 13 


9 




























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


1 






5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 








25 










30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 




35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




50 










55 










60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 






70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 










90 










95 




Thr 


Thr 


Gly Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 








100 










105 










110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala 


Gly Gly 


Gly 




130 








135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 








150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 










170 










175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg Lys Arg 


Leu 


Val 


Ala 


Gin 


His 






180 










185 










190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin Glu Gin Asn Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 










205 








Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser Ala Arg 


Tyr 




210 










215 










220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 








230 










235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 








250 










255 




Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp Asn 


Ala 


Gly 


Lys 








260 










265 










270 
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He 


Met 


Ser 
275 


Leu 


Thr 


Lys 


Thr 


Ala 
PRO 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 




o on 










A zj O 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


*3 Pi C 
JUS 










O X u 






Thr 


Lys 


Lys 


Fne 


Gly 
~x o c; 


Lys 


Arg 


Asn 


T'Vi v* 
J. IlX. 


± I1-L 


Gly 


Lys 
340 




7\ on 
riDll 


lie 


Ala 


Phe 


Tyr 


Gly 
355 


Cys 


Val 


Asn 


Trp 


Thr 

.5 O U 


Cys 


Ala 
q *7 n 


Asp 


Lys 


Met 


Val 


He 
^ i ^ 


Trp 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


*3 o c 
job 










Ton 






Vcl-L 


A.sp 


Gin 


Lys 


V— y o 

/I a r 


Lys 


Ser 


OC1 


±_i.e 


V O.JL 


Thr 


Ser 
420 


ribXl 


Thr 


Asn 


Mpf 

rlC U 


Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 

a a n 
4 4t U 


Glu 


Leu 


Thr Arg 


Arg 


Leu Asp 


His 














455 




Cj±U 


val 


Lys 


Asp 


fne 


Phe 


Arg 


Trp 












470 








ll-i o 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Pro 


Ser 


Asp 


Ala 
500 


Asp 


He 


Ser 


Glu 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Leu 


Ala 


Arg 


Gly His 


Ser 


Leu 




530 










535 





<210> 140 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 140 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Ala 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 



Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










2 85 








Arcj 


Tie 


Tvr 


Lys 


He 


Leu 


Glu 


Leu 








JJ u u 










Al a 

i-i-L Ct 


OCX- 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






O J J 










320 


Thr 


He 


Trn 


Leu 


Phe 


Glv 


Pro 


Ala 




"3 ^ n 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


J "± ZJ 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 










—> O _J 










Glu 


Glu 


Gly 


Lys 


Met 


Thr 


ax a 








ion 

-J O V 










lie 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 






J JO 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




Ann 
*t _l u 










415 




y o 


ill d 


V Gt-L 


Tl e 




Gly 


Asn 


Ser 


A o c 










a *5 n 






JJC LL 


Gin 


Asp 


Arcj 


Met 


Phe 


Lys 


Phe 










4 4 c: 
*± D 
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Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu 




530 










535 
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<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 4 
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Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 
20 


Glu 


Asp 


Gin 


Ala 


Ser 


Asn 


Ser 
35 


Arg 


Ser 


Gin 


He 


Lys 
40 


He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Ala 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Thr 


Lys 


Lys 


Phe 
100 


Gly 


Lys 


Arg 


Asn 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 




Arg 




Lys 


Thr 


ocl 


Ala Arg 


iyr 








o o n 
ZZU 










Asp 


Lys 


oxy 


11c 


r PVi v 
X I1X 


Ser 


Glu 








Z 3b 












Ser 


Tyr 


Tl 0 

lie 


Ser 


irllti 


Asn 


Ala 






o c n 
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Aia 


a. 


Leu 


Asp 


Asn 


Ala Gly 


Lys 


n r c 
Abb 
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Pro 


Asp 


Tyr 


Leu 


Vdl 


Gly 


Gin 


m n 










O Q C 

z o b 








Arg 


x_Le 


Tyr 


Lys 


± ±e 


Leu 


Glu 


Leu 
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Ala 


Ser 


vai 


pne 


Leu 


Gly Trp 








315 
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3 £ U 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 










335 




QjlU 


Ala 


He 


Ala 


ril S 


Thr 


Val 


fro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 
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Trp 


Glu 


Glu 


Gly 
ion 


Lys 


Met 


Thr 
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lie 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 






395 










4 UU 




Vjin 


He 


Asp 


T5 ~y~ t~-\ 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


He 


Asp 


Gly Asn 
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425 










430 






Leu 




Asp 


Arg 


l v ltr L. 


Phe 


Lys 


Jr lie 










44b 








Asp 


file 


Gly 


Lys 


vai 


Thr 


Lys 










460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


T T — . "1 

vai 






475 










/ion 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 
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Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu Asp 


Asn 


Ala Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 
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Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 
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115 
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Phe 


Tyr 


GJLy 


Cys 


vax 


Asn 


Trp 


± 111. 




m 11 

kJJL LI 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




130 








lib 










140 










Cys 


Val 


Asp 


Lys 


Met 


Val 


lie 


Ala. 


Trp 


VjXU 


Glu Gly 


_ 

Lys 


Met 


Thr 


ax a 


145 








150 










155 










XbU 


Lys 


Val 


Val 


Glu 


Ser 


ax a 


Lys 


I\± ci 


1J.C 


Leu 


Gly Gly 


OCL 


Lys 


Val 


Arg 








16b 










x / u 










175 




Va± 


Asp 


Gin 


Lys 


Cys 


Lys 


Ssr 




7V "1 -> 


m n 

vjXIl 


He 


Asp 




Thr 


Pro 


val 






180 




















190 






lie 


Val 


Thr 


Ser 


Asn 


X 11X 




rlC L- 


^ y 0 


Ala 


Val 


He 


Asp 


Gly Asn 


OCX 






195 










0 n n 


















Thr 


Thr 


Phe 


Glu 


His 


Gin 


r*~\ v, 


xrL\J 


ll6u 




Asp 


Arg 




Phe 


Lys 


XrllC 




210 










215 










220 










Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


nib 


nop 




Gly Lys 


Val 


Thr 


Lys 


Gin 


225 










230 










235 










240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


vax 


Val 


Glu 


Val 








245 










0 c n 
U 










255 




GXU 


HIS 


Glu 


Phe 


Tyr Val 


Lys 


j_iy £s 




Gl v 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








260 










265 










270 






Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 






275 










0 q n 










z 0 j 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


nla 


ulu 




Ser 


He 


Asn 


Tyr Ala Asp 




290 










a y o 










300 










Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 


















305 










310 
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<213> Artificial Sequence 
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<223> Mutant rep protein: rep 78 3 81 GCG 
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Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 


1 






5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


irp 


Val 


Ala 


Glu 








20 










25 










30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




50 










55 










60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 










70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


vax 


Leu 


Val 


Glu 










85 










90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 










105 










110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


brXU 


Pro 


Thr 


Leu 






115 










120 










IOC 
Xz O 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly 




Gly Gly Gly 




130 










135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 








150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


bill 


Gin 


Tyr 


Leu 










165 










170 










175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


vax 


Ala 


Gin 


His 








180 










185 










190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


/"till 

blu 


Asn 


Gin 


Asn 






195 










200 










O f\ [T 

2 05 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




210 










215 










220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 










230 










235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 










250 










255 
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Ser 


Asn 


Ser Arg 


f 1 /-I V 

bsr 






juy o 


Ala 


Ala 


Leu Asp Asn Ala Gly Lys 










260 










265 










270 








He 


Met 


Ser 


Leu 


Till? 


Lys 


J. XIX 


7\ "1 -a 
Hid 


Pro Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 








275 










o q n 
Z o U 










285 










Pro 


Val 


Glu 


Asp 


i j.e 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






290 


















"2 a n 
jUU 












Asn Gly 


Tyr Asp 


Piro 


bin 


iyr 


x-i-Lci 


Ala 


Ser 


Val 


pne 


Leu Gly 


Trp 


Ala 




305 










*d -\ n 
JlU 










315 










320 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


lie 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 








-5 Z O 










iiU 










335 






Thr 


Thr 


Gly 


Lys 


Tin V* 




lie 


jTi.-L.Cl 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








340 










345 










o tr A 








Phe 


Tyr 


Gly 


Cys 


Vdl 


Asn 


irp 


X I IX. 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 






355 


















365 










Cys 


Val 
370 


Asp 


Lys 


Met 


vaJ. 


j. j.e 
375 


Trp 


Trp 


Glu 


Glu 


Gly 
380 


Ala 


Met 


Thr 


Ala 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 




385 










390 










395 










400 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Sei? 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


; , 

1-:::;;;: 








405 










410 










415 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 










420 










425 










430 






ass : 


Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


PlTO 
44 0 


Leu 


Gin 


Asp 


Arg 


Met 
445 


Phe 


Lys 


Phe 


Fs = 


Glu 


Leu 


Thr Arg 


Arg 


Leu Asp 


TJ-J o 

JtlXS 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 






450 










455 










460 










-> 


Glu 

465 


Val 


Lys 


Asp 


Phe 


Phe 
470 


Arg 


Trp 


Ala 


Lys 


Asp 
475 


His 


Val 


Val 


Glu 


Val 
480 




Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 












485 










490 










495 






Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 




Pro 


Lys 


Arg Val Arg Glu 


Ser 


Val 










500 










505 










510 






g : 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 


,p..„. 






515 










1 — O A 

0 










525 










Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 






530 










535 










540 












Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




545 








550 










555 










560 




Phe 


Thr 


His 


Gly 


Gin 
565 


Lys 


Asp 


Cys 


Leu 


Glu 
570 


Cys 


Phe 


Pro 


Val 


Ser 
575 


Glu 




Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


Lys 
585 


Ala 


Tyr 


Gin 


Lys 


Leu 
590 


Cys 


Tyr 




He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








595 










600 










605 










Leu 


Val 
610 


Asn 


Val 


Asp 


Leu 


Asp 
615 


Asp 


Cys 


He 


Phe 


Glu 
620 


Gin 
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<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 52 381 GCG 
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Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


1 








5 










10 










15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 






20 










25 










30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 






35 








40 










45 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu Val Gly Gin Gin 




50 










55 










60 










Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 










70 










75 










80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 
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85 90 95 





Ixlx J_iys 






Gly Lys 




fibll 


X Xl-L 


He Trp 


Leu 


Phe Gly 


Pro 


Ala 














105 






110 








rp"L— — ^ npT— 

inr inr 


<jj-y 


Lys 


Thr 


Asn 


IXC 


i-i.J_Ct 


m ii 


Ala He 


Ala 


His Thr 


Val 


Pro 






iij 








120 








125 








rxie lylv 


tj-Ly 




T T_ 1 

Val 


Asn 


±rp 




/loll 


Glu Asn 


Phe 


Pro Phe 


Asn Asp 














1 ^ R 
j j -j 








140 










LyS vdl 


Asp 


Lys 


Met 


Val 


HC 




LI -P 


Glu Glu Gly Ala Met 


Thr 














150 








155 








16 0 




ItyS vai 


Vdl 


\uJLU 


Ser 


Ala 


j_jy o 


nld. 


lie 


Leu Gly Gly Ser Lys 


Val 


Arg 








165 










170 






175 






Val Asp 


(j±n 


Lys 


Cys 


Lys 


ocl 


OCi 




Gin He 


Asp 


Pro Thr 


Pro 


vai 






180 










X O -3 






190 








He Val 


Thr 


Ser 


Asn 


Thr 


Asn 




Lys 


Ala Val 


He 


Asp Gly Asn 


Ser 
















200 








205 








Thr Thar 


Phe 


(j-LU 


His 


Gin 




Pro 


Leu 


Gin Asp Arg 


Met Phe 


Lys 


Phe 




OTA 


















220 










Glu Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys 


Val Thr 


Lys 


Gin 




o o c 






230 








235 








240 




Glu val 


Lys 


Asp 


Phe 


Phe 


Airg 


Trp 


Ala 


Lys Asp 


His 


Val Val 


Glu 


Val 






245 










250 






255 






CjIU rllS 




Phe 


Tyr Val 




Lys Gly Gly Ala Lys 


Lys Arg 


Pro 


Ala 








260 










265 






270 








Pro Sei? 


Asp 


Ala Asp 


He 


C or 


Glu 


Pro 


Lys Arg 


Val 


Arg Glu 


Ser 


Val 


" 




A / z> 










280 








285 








Aia Liiii 


Pro 


Ser 


Thr 


Ser 


ASp 


Ala 


Glu 


Ala Ser 


He Asn Tyr Ala Asp 






















300 










Arg Tyr 


ijj.n 


Asn Lys 


Cys 




Arg His Val Gly Met Asn Leu Met 


Leu 


; :^ v ..: 










310 








315 








320 


si; 


Fne fro 


Cys 


Arg 


Gin 


Cys 


ulU 


Arg Met 


Asn Gin 


Asn 


Ser Asn 


He 


Cys 


Lj. 




325 










330 






335 




r-j : 


Phe Thr 


His 


Gly Gin Lys 


Asp 


Cys 


Leu 


Glu Cys 


Phe 


Pro Val 


Ser 


Glu 


I V 






340 










345 






350 








Ser Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala Tyr 


Gin 


Lys Leu 


Cys 


Tyr 






355 










360 








365 








lie His 


His 


He 


Met 


Gly 


J-iy o 


Val 


Pro 


Asp Ala 


Cys 


Thr Ala 


Cys 


Asp 




370 










375 








380 










Leu Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He Phe 


Glu 


Gin 








385 








390 








395 












<210> 147 


























<211> 536 


























<212> PRT 


























<213> Artificial Sequence 
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<223> Mutant rep protein: rep 68 381 GCG 
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Thr Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys Val 


Pro 


Ser Asp 


Leu 


Asp 




1 






5 










10 






15 






Glu His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe Val 


Asn 


Trp Val 


Ala 


Glu 








20 








25 






30 








Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp Met 


Asp 


Leu Asn 


Leu 


He 






35 










40 








45 








Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys Leu Gin Arg Asp 


Phe 


Leu 




50 










55 








60 










Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro Glu 


Ala 


Leu Phe 


Phe 


Val 




65 




70 








75 








80 




Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His Met 


His 


Val Leu 


Val 


Glu 










85 










90 






95 






Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu Ser 


Gin 


He 








100 










105 






110 








Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg Gly 


He 


Glu Pro 


Thr 


Leu 






115 










120 








125 








Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg Asn Gly Ala Gly Gly Gly 




130 










135 








140 
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Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
18 0 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 



Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val lie 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin lie Lys 

Thr Lys Thr Ala 
280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 

360 

Met Val lie Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ser Glu 

Thr Ser Asp Ala 
520 

Gly His Ser Leu 
535 



lie Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly lie 
235 

Ser Tyr lie Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg lie Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr lie Trp Leu 
330 

Glu Ala lie Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

lie Leu Gly Gly 
395 

Ala Gin lie Asp 
410 

Cys Ala Val lie 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser lie 



Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

lie Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 

335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 

365 

Ala Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 148 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 381 GCG 



<400> 148 
Met Glu Leu Val 
1 

Gin Trp lie Gin 
20 

Ser Asn Ser Arg 
35 

lie Met Ser Leu 



Gly Trp Leu Val 
5 

Glu Asp Gin Ala 

Ser Gin lie Lys 
40 

Thr Lys Thr Ala 



Asp Lys Gly lie 
10 

Ser Tyr lie Ser 
25 

Ala Ala Leu Asp 
Pro Asp Tyr Leu 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 
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50 55 60 



Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


Arg 


lie J-y^- 


Xiy o 


He 


Leu 


Glu 


Leu 


65 






70 








75 










80 


Asn Gly Tyr Asp 


Pro 


Gin Tyr 


Hid 


Aia 


OCX val 


IT 11C 


Leu Gly Trp Ala 








85 










90 








95 




Thr 


Lys 


Lys Phe 


Gly Lys 


Arg 


Asn 


1111 


He Trp 


Leu 


Phe 


t^iy 


Pro 


Ala 




100 










i nc 
1UD 








110 






Thr 


Thr 


Gly Lys 
115 


Thr 


Asn 


He 


Aia 
ion 


(-11 

LjIU 


Ala He 


Ala 


His 
125 


Thr 


Val 


Pro 


Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn 


Phe 


Pro 


Phe 


Asn Asp 




130 






135 








140 










Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly Ala 


Met 


Thr 


Ala 


145 








150 








155 










160 


Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


ax a 


He 


Leu Gly Gly Ser 


Lys 


Val 


Arg 






165 










170 








175 




Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin He 


Asp 


Pro 


Thr 


Pro 


Val 




180 










185 








190 






He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala Val 


He 


Asp 


Gly Asn 


Ser 






195 
















205 








Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 




210 








215 








220 










Glu 


Leu Thr Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly 


Lys 


Val 


Thr 


Lys 


Gin 


225 






230 








235 










240 


Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys Asp 


His 


Val 


Val 


Glu 


Val 






245 










250 








255 




Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 






260 










265 








270 






Pro Ser Asp Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys Arg 


Val 


Arg 


Glu 


Ser 


Val 






275 








280 








285 








Ala 


Gin 


Pro Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala Ser 


He Asn Tyr Ala Asp 




290 








295 








300 










Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu 
















305 








310 





















<210> 149 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 382 GCG 



<400> 149 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 








5 










10 










15 




Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Asp 


Ser 
25 


Phe 


Val 


Asn 


Trp 


Val 
30 


Ala 


Glu 


Lys 


Glu 


Trp 
35 


Glu 


Leu 


Pro 


Pro 


Asp 
40 


Ser 


Asp 


Met 


Asp 


Leu 
45 


Asn 


Leu 


He 


Glu 


Gin 
50 


Ala 


Pro 


Leu 


Thr 


Val 
55 


Ala 


Glu 


Lys 


Leu 


Gin 
60 


Arg 


Asp 


Phe 


Leu 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 










70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 










90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 










105 










110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 






115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr Arg Asn Gly Ala Gly Gly Gly 




130 










135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 










150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 
165 


Gin 


Trp 


Ala 


Trp 


Thr 
170 


Asn 


Met 


Glu 


Gin 


Tyr 
175 


Leu 


Ser 


Ala 


Cys 


Leu 
180 


Asn 


Leu 


Thr 


Glu 


Arg 
185 


Lys 


Arg 


Leu 


Val 


Ala 
190 


Gin 


His 
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Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


(jlU 




Asn 


Lys 




Asn 




TV C! Tl 






195 










200 










one 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


vai 


l le 


Arg 


O d -y- 




1 ±1J_ 


OCX. 


nla 








210 








215 










o o r\ 
z z U 










Met 


Glu 


Leu 


val 


Gly 


Trp 


Leu 


Val 


Asp 


T 

Lys 


Hi -t r 

vjiy 


T"l <= 


T'Vi -y~ 
-L 11-L 


Cp-r 
OCl 


Glu 


Lys 


225 








23 0 










O "3 C 
Z 6 D 










9 a n 


Gin 


Trp 


I le 


Gin 


GXU 


Asp 


oin 


i-\j_a 


OCL 


lyr 


lie 


SCI 




rioll 


Ala 


Ala 








245 










O r a 










o c: 

Z DO 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


lie 


Lys 


Aia 


/ixa 


Leu 


Asp 


Asn 


ai a 












260 










Abb 










A J V 






lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


lyr 


Leu 


Vdl 


oiy 


m n 


Hi n 

\JJ_L 11 






275 










280 










2 85 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


Ti- 
ne 


Tyr 


Lys 


lie 


Leu 


blU 


Leu. 




290 








295 










JUO 










Asn 


Gly Tyr 


Asp 


Pro 


Gin 


Tyr 


Aia 


ax a 


Sei* 


Val 




LeU 


v3-L y 


lrp 


Ala 


305 










310 










315 










oZ; U 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


IT .L W 


rtl cl 






325 










330 










JJJ 




Thr Thr Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Vdl 


Piro 








340 










345 










350 






Phe 


Tyr Gly Cys 


Val 


Asn Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






355 










360 










365 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly Lys Ala 


Thr 


AX a 


370 










375 










380 










Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


lie 


Leu Gly Gly 


Ser 


Lys 


Val 


Arcj 


385 










390 










395 










Ann 
*± u u 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Aia 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 






405 










410 










415 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


OCX 








420 










425 










430 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp Arg Met 


Phe 


Lys 


ir iltr 






435 










440 










445 








Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 


Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


Lj-LI1 




450 










455 










460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


vai 


465 






470 










475 












Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


a "1 a 

Hid 










485 










490 










495 




Pro 


Ser Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


vax 








500 










505 










510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 






515 










52 0 










525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu. 




530 










535 










540 










Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


545 










550 










555 










560 


Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 










565 










570 










575 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








580 










585 










590 






He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys Asp 






595 










600 










605 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 










610 










615 










620 











<210> 150 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 52 382 GCG 
<400> 150 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 ' 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 
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20 25 30 



Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 






J O 










40 










45 








He 


Met 


O Q "V» 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tvr 


Leu 


Val 


Gly Gin Gin 




50 










55 










fin 










Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tvr 


Lys 


He 


Leu 


Glu 


Leu 


65 








70 










75 










80 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tvr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 








85 










90 










95 




Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 






100 










105 










110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


Tie 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 








120 










125 








Phe 


Tyr 


Gly Cys 


Val 


Asn 




Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




130 










135 










140 










Cys 


Val 


Asp 


Lys 


Met 


Val 


lie 


Trr> 




Glu 


Glu Gly Lys 


Ala 


Thr 


ril d 


145 






150 










155 










lb U 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 








165 










170 










175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


O CL 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Vai 






180 










185 










190 






He 


val 


Thr 


Ser 


Asn 


Thr 


7V o r-t 






Ala 


Val 


He Asp Gly Asn 


Ser 






195 










2 00 










205 








Thr 


Thr 


Phe 


Glu 


His 


Gin 






Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


pne 




210 










215 










220 










Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


tjin 


225 










230 










235 










240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 






Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 








245 










250 










255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








260 










265 










270 






Pro 


Ser 


Asp 


Ala 


Asp 


He 


Co-*-* 


m ii 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 






275 










280 










285 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


ASp 


Jul ^ 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 




290 










OQC 










300 










Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 






His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 


305 










310 










315 










320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


ul Li 




Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 








325 










330 










335 




Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








340 










345 










350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






355 










360 










365 








He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 




370 










375 










380 










Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 








385 










390 










395 












<210> 151 




























<211> 536 




























<212> PRT 




























<213> Artificial Sequence 




















<220> 






























<22 3> Mutant rep protein: rep 6 8 382 GCG 












<400> 151 




























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


1 






5 










10 










15 




Glu 


His 


Leu 


Pro Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 










25 










30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu Gin Arg Asp 


Phe 


Leu 




50 










55 










60 










Thr 


Glu 


Trp 


Arg Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 



65 70 75 80 
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Gin 


Phe 


Glu 


Lys 


Gly Glu 


Ser 


Tvr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 










Q C 
O 3 










90 










95 






Thr Thr Gly Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 










100 








105 










110 








Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 






115 










i ?n 










125 










Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly 


Ala 


Gly Gly Gly 






130 


















n a A 
14 (J 












Asn 


Lys 


Val 


T 7 t 

Val 


Asp 


(jlU 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




145 








Ten 










155 










160 




Thr 


Gin 


Pro 


Glu 


Leu 

lob 


Cain 




Ala 


Trp 


Thr 
170 


Asn 


Met 


Glu 


bin 


Tyr 
175 


Leu 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


T*hr* 

J. J. IX. 


Glu Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 








180 










185 










ion 








Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


1J.1-L 


Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin 


Asn 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


V ci_L 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






210 








ZIj 










Tin 












Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




225 










230 










235 










240 


o 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Pi -n 

Vj_L 11 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 










245 


















255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


lie 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 










260 










265 










270 






1 Li 


He 


Met 


Ser 
275 


Leu 


Thr 


Lys 


Thr 


Ala 
280 


Pro 


Asp 


Tyr 


Leu 


Val 
285 


Gly 


Gin 


Gin 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






290 










295 










300 












Asn Gly Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 




305 










OTA 










315 










320 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 








325 










330 










335 




f|j 


Thr Thr Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


? 








340 










345 










350 






*"::.! 


Phe 


Tyr Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








355 










360 










^ ^ r 








'is:*" 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly 


±jy o 


Ala 


Thr 


Ala 


fall 


370 










375 










380 












Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 




385 










390 










395 










400 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 










405 










410 










415 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 










420 










425 










430 








Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 
440 


Leu 


Gin 


Asp 


Arg 


I'JC L- 
/AC 


Phe 


Lys 


Phe 




Glu 


Leu 
450 


Thr 


Arg 


Arg 


Leu 


Asp 
455 


His 


Asp 


Phe 


Gly 


Lys 
460 


V Ct_L 


Thr 


Lys 


Gin 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




465 








470 










475 










480 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 












485 










490 










495 






Pro 


Ser Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 










500 










505 










510 








Ala 


Gin 


Pro 
515 


Ser 


Thr 


Ser 


Asp 


Ala 
520 


Glu 


Ala 


Ser 


He 


Asn 
52 5 


Tyr 


Ala 


Asp 




Arg Leu Ala Arg Gly His 


Ser 


Leu 



















530 535 



<210> 152 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 382 GCG 
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# 





<400> 152 


















Glu 






Met 


Glu 


Leu Val 


Gly Trp 


Leu 


Val 


Asp 


Lys Gly He 


Thr 


Ser 


Lys 




1 






5 










10 






15 






Gin Trp 


He Gin Glu Asp 


Gin 


Ala 


Ser Tyr He Ser 


Phe 


Asn 


Ala 


Ala 








20 










25 






30 








Ser 


Asn 


Ser Arg 


Ser 


Gin 


He Lys Ala Ala Leu Asp Asn Ala Gly Lys 








35 








40 






45 










He 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu 


Val 


Gly Gin 


Gin 






50 








55 






60 












Pro 


Val 


Glu Asp 


He 


Ser 


Ser Asn Arg 


He Tyr Lys 


He 


Leu 


Glu 


Leu 




65 






70 








75 








80 




Asn Gly 


Tyr Asp 


Pro 


Gin 


Tyr Ala 


A-La 


Ser Val Phe 


Leu Gly 


Trp 


Ala 








85 










90 






95 






Thr 


Lys 


Lys Phe 


Gly Lys 


Arg 


Asn 


Thr 


He Trp Leu 


Phe 


Gly 


Pro 


Ala 






100 










105 






110 








Thr 


Thr 


Gly Lys 
115 


Thr 


Asn 


He 


Ala 
120 


Glu 


Ala He Ala 


His 
125 


Thr 


Val 


Pro 




Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn Phe 


Pro 


Phe 


Asn Asp 






130 






135 






140 












Cys 


Val 


Asp Lys 


Met 


Val 


lie 


Trp 


Trp 


Glu Glu Gly Lys 


Ala 


Thr 


Ala 


W 


145 






150 








155 








160 




Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


A±a 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 








165 










170 






175 




iri ; 

:.f 


Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin He Asp 


Pro 


Thr 


Pro 


Val 


i; :LI 




180 










185 






190 






r~ ; 


He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala Val He 


Asp 


Gly Asn 


Ser 








195 








200 






205 










Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp Arg Met 


Phe 


Lys 


Phe 






210 








215 






220 










3; 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


Gin 




225 








230 








235 








240 


fi ■ 


Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys Asp His 


Val 


Val 


Glu 


Val 








245 










250 






255 




L_=. 


Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 








260 










265 






270 








Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys Arg Val 


Arg 


Glu 


Ser 


Val 








275 








280 






285 










Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala Ser He Asn Tyr Ala Asp 






290 








295 






300 












Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu 















305 310 



<210> 153 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 389 GCG 



<400> 153 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 






5 








10 








15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 








25 






30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met 


Asp 


Leu 


Asn 


Leu 


He 




35 










40 






45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




50 










55 






60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 






70 






75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met 


His 


Val 


Leu 


Val 


Glu 








85 








90 








95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 








105 






110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 






125 
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Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 

435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 
580 

lie His His lie 
595 

Leu Val Asn Val 
610 



Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 
280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ala Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 

470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 
600 

Asp Leu Asp Asp 
615 



Thr Arg Asn Gly 
140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 

185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 

265 

Pro Asp Tyr Leu 

Arg lie Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 

330 

Glu Ala He Ala 

345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 
540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 
620 



Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 

190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 

270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 

445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 
560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 154 

<211> 397 

<212> PRT 

<213> Artificial 



Sequence 
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<220> 



<223> Mutant rep protein: rep52 389 GCG 
<400> 154 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

15 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 4 0 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ala Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 155 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



<223> Mutant rep protein: rep68 389 GCG 
<400> 155 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 



Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 



<220> 



1 



5 



10 



15 
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20 

Lys Glu Trp Glu 
35 

Glu Gin Ala Pro 
50 

Thr Glu Trp Arg 
65 

Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 

195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 



Leu Pro Pro Asp 
40 

Leu Thr Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

lie Gin Arg lie 
120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 

165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val lie 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin lie Lys 

Thr Lys Thr Ala 
280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 
360 

Met Val lie Trp 
375 

Ala Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 

470 

Tyr Val Lys Lys 
4 85 

Asp lie Ser Glu 

Thr Ser Asp Ala 
520 

Gly His Ser Leu 
535 



25 

Ser Asp Met Asp 

Glu Lys Leu Gin 
60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly lie 

Thr Arg Asn Gly 
140 

lie Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly lie 
235 

Ser Tyr lie Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg lie Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr lie Trp Leu 
330 

Glu Ala lie Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 
80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 

190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 156 
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<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 389 GCG 
<400> 156 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

15 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 " 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 " 150 155 160 

Lys Val Val Glu Ala Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

180 185 190 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Giu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 * 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 157 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 407 GCC 
<400> 157 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
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65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 " 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ala Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 ~ 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 " 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 
595 600 605 
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Leu Val Asn Val Asp Leu Asp Asp Cys 
610 615 



He Phe Glu Gin 
620 



<210> 158 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 407 GCC 
<400> 158 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ala Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 " 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 ~ 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 159 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep protein: rep68 407 GCC 



<400> 159 
Thr Ala Gly Phe 
1 

Glu His Leu Pro 
20 

Lys Glu Trp Glu 
35 

Glu Gin Ala Pro 
50 

Thr Glu Trp Arg 

65 

Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 

195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp He Gin 

Ser Asn Ser Arg 
260 

He Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 
420 

Thr Thr Phe Glu 

435 

Glu Leu Thr Arg 

450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 
Pro Ser Asp Ala 



Tyr Glu He Val 
5 

Gly He Ser Asp 

Leu Pro Pro Asp 
40 

Leu Thr Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

He Gin Arg He 
120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val He 

215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 
280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 
360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ala Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 



He Lys Val Pro 
10 

Ser Phe Val Asn 
25 

Ser Asp Met Asp 

Glu Lys Leu Gin 
60 

Ala Pro Glu Ala 

75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 
14 0 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 

30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 
80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 

205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
2 85 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 

335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 

445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
4 95 

Arg Glu Ser Val 
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500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 160 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 407 GCC 
<400> 160 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 ~ 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 _ 175 

Val Asp Gin Lys Cys Lys Ala Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 161 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 411 GCA 
<400> 161 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
15 10 15 
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Glu His Leu Pro 
20 

Lys Glu Trp Glu 
35 

Glu Gin Ala Pro 
50 

Thr Glu Trp Arg 

65 

Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
50 0 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 



Gly He Ser Asp 

Leu Pro Pro Asp 
40 

Leu Thr Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

He Gin Arg He 
120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
23 0 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 
280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 
360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 
520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 



Ser Phe Val Asn 
25 

Ser Asp Met Asp 

Glu Lys Leu Gin 
60 

Ala Pro Glu Ala 
75 

Phe His Met His 

90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 
140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 

345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin Ala Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 
540 

Met Asn Gin Asn 



Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 
80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 

365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
4 95 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 
Ser Asn He Cys 
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545 



550 



555 



560 



Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 



<210> 162 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: 52 411 GCA 
<400> 162 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin Ala Asp Pro Thr Pro Val 

180 ~ 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 ' 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 
370 375 380 



610 



615 



620 
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Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
385 390 395 

<210> 163 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: 68 411 GCA 
<400> 163 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arq Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 ~ 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 " 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ' 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin Ala Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
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AACi 
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His 




450 
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Glu 


Val 


Lys 


Asp 


File 




xrp 


465 
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Glu 
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rlx S 


Glu 


Phe 


Tyr 
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Lys 










485 






Pro 


Ser 


Asp 


Ala 


Asp 


He Ser 


Glu 








500 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 








520 


Arg 


Leu 


Ala Arg Gly 


His Ser 


Leu 


530 








535 





445 

Asp Phe Gly Lys Val Thr Lys Gin 
460 

Ala Lys Asp His Val Val Glu Val 
475 480 
Gly Gly Ala Lys Lys Arg Pro Ala 

490 495 
Pro Lys Arg Val Arg Glu Ser Val 
505 " 510 

Glu Ala Ser He Asn Tyr Ala Asp 
525 



<210> 164 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep 40 411 GCA 



<400> 164 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly. He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 ~ 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 " 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin Ala Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 ~ 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 



<210> 165 
<211> 621 
<212> PRT 
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<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep78 414 GCT 



<400> 165 
Thr Ala Gly Phe 
1 

Glu His Leu Pro 
20 

Lys Glu Trp Glu 
35 

Glu Gin Ala Pro 
50 

Thr Glu Trp Arg 
65 

Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 

225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 



Tyr Glu lie Val 
5 

Gly lie Ser Asp 

Leu Pro Pro Asp 
40 

Leu Thr Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

lie Gin Arg lie 
12 0 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val lie 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin lie Lys 

Thr Lys Thr Ala 
280 

lie Ser Ser Asn 

295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 
360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
3 90 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 



He Lys Val Pro 
10 

Ser Phe Val Asn 
25 

Ser Asp Met Asp 

Glu Lys Leu Gin 
60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 
140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
3 80 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 
80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Ala Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
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485 490 495 



Pro Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 




500 










505 










510 






Ala Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 




515 










520 


















Arq Tyr 


Gin 


Asn 


Lys 


Cys 


Car 


Arg 


His 


Val 


Gly Met 


A Ctrl 


.Lie; u. 


I'lC I— 




530 










535 




















Phe Pro 


Cys 

2 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


bin 


Asn 


Ser 


Asn 


He 


Cys 


545 








c c r\ 










555 










-J O U 


Phe Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


trZ. v_> 


V Ct-L 


OCJ. 










565 










570 










3/3 




Ser Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






580 










585 










590 






He His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


A_La 


Cys 


Asp 




595 










600 










605 








Leu Val 


Asn 


Val 


Asp 


Leu 


Asp 
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fila 


(jt_LI1 


x jl e 


Asp 


rro 


± IIX 


IrX CJ 


1 










180 










185 










190 








lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


AX a 


Cys 


Ala 


val 


lie 


Asp 


CjXy 


Asn 


Ser 


s^S : 






195 










200 










205 








1 It*, 
fl i 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


(j±n 


Pro 


Leu 


m t-i 


Asp 


Arg 


i v iei-. 


rne 


Lys 


±rne 






210 










215 










220 










:Ta i 


Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


xilS 


Asp 


pne 


oxy 


Lys 


vax 


Thr 


Lys 


tjXn 


- 


225 










230 










O "3 VZ 










^1 ^± u 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


m 

Trp 


ax a 


Lys 


Asp 


rlXS 


vax 


vax 


<jtXU 


vax 












245 




















-si bb 




s 


(jlU 


±11 S 


Glu 


Phe 


Tyr 


Val 


Lys 


T 


r*i ir 


rn ir 
oiy 




T 

Lys 


Lys 


Arg 


r I LJ 


al =» 


r""" 








260 










265 










270 






s i; ; 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


5 t 






275 










o o r\ 

280 










o o c 
2 ob 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


CjlU 


Ala 


Ser 


lie 


Asn 


Tyr 


Ala 


Asp 






290 










o o rr 










o n f\ 
J DO 










Cj 


Arg 


Leu 


Ala 


Arg 


Gly His 


Ser 


Leu 




















305 










310 
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<212> PRT 






























<213> Artificial Sequence 






















<220> 
































<223> Mutant rep protein: rep78 


42 8 


GCT 
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Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


lie 


Lys 


val 


Pro 


Ser 


Asp 


Leu 


Asp 




1 








5 










10 










15 






Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


TT_ T 

Val 


Asn 


Trp 


TT- 1 

Val 


Ala 


Glu 










20 








25 










30 








Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


lie 








35 










40 










45 










Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Pne 


Leu 






50 










55 










60 












Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ai_a 


Pro 


bill 


Aia 


Leu 


rile 


irne 


vai 




65 










70 










75 










80 




Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


ens 


TJ-r r-i 


Jriet 


HIS 


vai 


Leu 


TT-. ~[ 

vax 


IjlU 












85 










90 










yb 






Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Lrly 


Arg 


rne 


Leu 


Ser 


bill 


lie 










100 










105 










110 








Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


biy 


lie 


r*~\ n 


Pro 


Tnr 


Leu 








115 










120 










125 










Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly 


Gly 






130 










135 










140 












Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




145 










150 










155 










160 




Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 



-201- 



165 



Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


G1U 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






i y o 










A U U 


Pro 


Asn 


Ser 


Asp Ala 


Pro 


Val 


lie 




zlU 










215 




Met 


G1U 


Lieu 


Val 


Gly Trp 


Leu 


Val 












230 






Gin 


Trp 


lie 


Gin 


Glu Asp Gin 


Aia 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










-I- T ^ 

lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




1 O f\ 

2,3 U 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 












310 






Thr 


Lys 


Lys 


Phe Gly Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 












390 






T T "1 

Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










52 0 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 




bi U 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


545 










550 






Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 










He 


His 


His 


He 


Met 


Gly Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 




610 










615 
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<213> Artificial Sequence 
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<22 3> Mutant rep protein: rep52 
<400> 186 





170 










175 




Arg 


Lys 


Arg 


Leu 


vai 


Aia 


Gin 


Hi S 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser 


7\ 1 — i 

Aia 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


Ti- 
ne 


Thr 


Ser 


G1U 


Lys 






235 










240 


Ser 


Tyr 


ne 


Ser 


rile 


Asn 


7\ 1 ^ 

a J- a 


7\ 1 ^ 

Aia 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin- 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






315 










320 


Thr 


lie 


Trp 


Leu 


TVU 

Pne 


Gly 


Pro 


Ala 




330 










335 




G1U 


Ala 


lie 


Ala 


HIS 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 








Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 








380 










He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


Tl — , 

He 


Asp 


Pro 


Thr 


Pro 


vai 




410 








415 




Cys 


Ala 


Val 




Asp 


Gly 


Asn 


Ser 


425 










430 






Leu 


Gin 


Asp 


Arg 


Met 


pne 


Lys 


ine 










445 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






475 










480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








T T J 

HIS 


val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 








540 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






555 










560 


Leu 


G1U 


Cys 


pne 


Pro 


vai 


Ser 


1 1 1 
Glu 




570 










575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 









620 



42 8 GCT 



-202- 




Met Cr±U 


Leu 


T T~ "I 

vaj_ 


Gly Trp 


Leu 


v ai 


Asp 




r*l \r 

biy 


Tl p 

lie 


Tin -y 
± 11 J. 


OCI 


rtl n 

Ijl vl 


j_j y t> 


X 






5 










J- u 










i 




bin ±rp 


Tl- 
116 




Glu 


Asp 


r*l r-i 
vain 


Al 3 
Ala 


oex 


iyr 


Tl » 


OCl 


Jtr 11" 


7\ C! Tl 




r"iJLCL 




2 0 










/3 










^ n 
o u 






Ser Asn 


Ser 


Arg 


Ser 


Gin 


Tl 

lie 


Lys 


Axa 


Al =s 


L6U 


Aon 




rilcl 


fil 17 


T Arc 
j— i_y o 




J b 










a n 


















Tic* M*»J- 
116 net 




Leu 


Thr 


Lys 


j. ii j. 


rild 


tz J- {J 




j.yj. 


Leu 


Val 


Gly 


Gin 


Gin 


it n 

bu 




















o u 










Pro Val 


(jlU 


Asp 


lie 


Ser 


Ser 


Asn 


Arg 


Tl a 

lie 


T 1- ! 7T" 

iyr 


Lys 


11c 


Leu. 


ul LI 


_ 

Leu 


bb 








f~7 i-\ 

/o 










■7 c: 

/ D 












Asn (j±y 


Tyr 


Asp 


Pro 


Gin 


r T 1 -7r-»— 

iyr 


Aia 


Al a 
A-Ld 


Cot* 


V Cl-L 


IT 11" 


ucu 






Ala 








85 










Q A 

y u 














Thr Lys 


Lys 


Fne 


Gly 


Lys 


Arg 


As xi 


Tnr 


lie 


irp 


Leu 


rr lit: 


nil xr 


ir X. w 


rixa 






100 










lUb 










11U 






Thr Thr 


lily 


Lys 


Thr 


Asn 


l le 


Aid 


blU 


a l a 
Aia 


lie 


±\A. a 


W-i a 
nlo 


1IXX 


V ct-L 


±r -L U 




115 










120 










i2b 








Phe Tyr 


r* 1 t r 

inly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


blU 


Asn 


Irlie 




IrXlc 




ASp 


130 










135 










1 A f\ 

±4 U 










Cys Val 


Asp 


Lys 


Met 


Val 


T 1 

lie 


Trp 


Trp 


blU 


fin 


/~* "1 


Lys 


i v ieu. 


Tnr 


Hid 


145 








150 










155 










ibU 


Lys Val 


val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


i^r±y 


Ser 


T 

Lys 


Va JL 


Arg 






165 










170 










_L / 3 




Val Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


±rx. O 


± ill. 


Jri. U 


Val 






180 










185 










i.y u 






lie vai 


Thr 


Ser 


Asn 


Thr 


Asn 


Mat- 

Meu 


Cys 


Ala 


Val 


al a 

Hid 


Asp 


<criy 




Qpy 
O t: J_ 




195 










*~> a n 
^dU U 










one 
2 U o 








Thr Thr 


Phe 


Glu 


His 


Gin 


bin 


Pro 


Leu Gin Asp 


Arg 




irllc 


Lys 


ir lit: 


210 










215 










on a 

22 0 










Glu Leu 


Thr Arg 


Arg 


Leu 


ASp 


HIS 


Asp 


Phe 


Gly 


Lys 


Vdi 


Tnr 


Lys 


bin 


225 








230 










235 












Glu Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


TJ J _ 


vax 


vai 


o±U 










245 










250 










O IT IT 

255 




Glu His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Aid 






260 










265 










270 






Pro Ser 


Asp 


Ala 


Asp 


lie 


Ser 


/~»1 * i 
blU 


Pro 


Lys 


Arg 


vaj. 


Arg 


Tl 

tj±U 


Ser 


v ai 




275 










280 










285 








Ala tjin 


Pro 


Ser 


Thr 


Ser 


Asp 


Aia 


Glu 


Ala 


Ser 


ixe 


Asn 


Tyr 


Hla 


Asp 


2 90 










one 
2. 95 










*3 n n 










Arg Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly 


iviec 


Asn 


Leu 




Leu 


305 








310 










315 










n o n 


Phe Pro 


Cys 


Arg 


Gin 


Cys 


771,, 

(jlU 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


Tl <=L 

i±e 


Cys 








325 










330 










o "3 cr 




Phe Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


rae 


Pro 


vai 


Ser 








340 










345 










350 






Ser Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 




355 










.SOU 










-5oo 








lie His 


His 


lie 


Met 


Gly 


Lys 


val 


Pro 


Asp 


Ala 


Cys 


Thr 




Cys 


Asp 


370 










375 










O O A 










Leu Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 








385 








390 










395 
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<212> PRT 




























<213> Artificial Sequence 
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<223> Mutant rep protein: rep68 
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GCT 
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Thr Ala Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 




OCl 








1 






5 










10 










15 




Glu His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 






20 










25 










30 






Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 




35 










40 










45 








Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 



-203- 





50 










55 




Thr 


Glu 


Trp Arg Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu Lys Gly Glu Ser 


Tyr 










85 








Thr 


Thr 


Gly Val 


Lys 


Ser 


Met 


val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro Glu Leu Gin Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro Gin Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 




530 










535 
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60 



Ala 


Pro 


Glu 


Ala 


Lgu 




Jrllfc- 








75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


r*~\ in 




90 










95 




Leu Gly Arg Phe 


Leu 


Ser 


Gin 


T 1 o 


105 










110 






Tyr Arg Gly 


lie 


Glu 


Pro 


Thr 












125 








Thr Arg Asn 


Gly 


Ala Gly Gly 










140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Jjys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu. 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


TT -J _ 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










£t *± \J 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Hid 




250 










255 




Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


T 

Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 












285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Lieu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


AX 3. 






315 










TOO 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Aid 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


PlTO 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 








Trp 


Glu Glu Gly 


Lys 


Met 


Thr 


7\ "I _ 

ax a 








380 










He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 
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Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 










205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








300 










His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






315 










320 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




330 










335 




Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 
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340 

Ser Gin Pro Val Ser Val Val Lys 
355 360 
He His His He Met Gly Lys Val 

370 375 
Leu Val Asn Val Asp Leu Asp Asp 
385 390 

<210> 199 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 



<400> 199 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 
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Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 
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Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 



385 390 
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Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 
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Pro Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 
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He 


Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 
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Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 
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Ser Asp Met Asp 


Leu 


Asn 


Leu 


Ile 










45 








Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 
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Ala 
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Glu 


Ala 


Leu 


Phe 


Fne 


vai 
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80 


Phe 


His 


Met 


His 


Val 


Leu 


vai 


(jlU 




90 










95 




Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr Arg Asn Gly 


Ala 


Gly 


Gly 


tjiy 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 




330 
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Glu 


Ala 


He 


Ala 


His 


Thr 


X7-. T 

Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 
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Trp 


Glu Glu Gly 


Lys 


Met 


Thr 


Ala 








380 










He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 






395 










400 
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vai 


Asp 


Lt_l ri 


Lys 


Cys 


Lys 


c ^ 


OCl 










405 








lie 


V ai. 


LLLJL 


Ser 


Asn 


1 IlX 


Asn 


i v ie u 








420 










Thr 


Thr 


File 


Glu 


His 




^ T -r-i 

tr±n 


A±a. 






43 5 










44 U 


lj±U 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


ri-L S 




450 










455 




(ji±U 


vai 


Lys 


Asp 


Phe 


File 


Arg 


Trp 


46b 
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Ij-lU. 


hLlS 


(j-LU 


Phe 


Tyr 


TT-, "1 

Vdl 


Lys 


T 

Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 
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Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 




530 










535 





<210> 200 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep4 0 
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Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 
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5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 
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He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 
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Asp 


He 


Ser 


Ser 


Asn 
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Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 
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Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 
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Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










12 0 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


14 5 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Ala 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 



Ala 


Gin 

4_L U 


He 


Asp 


Pro 


Thr 


Pro 

41D 


Val 


Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 


425 
















Leu 


Gin 


Asp 


Arg 


Met 

a a a 
44d 


Phe 


Lys 


Phe 


Asp 






i_iy s 

a c n 
4fcbU 


V d_L 


X 1LJ- 


T ,TJG 

j_jy to 


m n 


Ala 


Lys 


Asp 

4 /o 


His 


Val 


Val 


Glu 


Val 

4 O U 


Gly 


Gly 
490 


Ala 


Lys 


Lys 


Arg 


Pro 

495 


Ala 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 
525 


Tyr 


Ala 


Asp 



440 GCG 



Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly 


Gin 


Gin 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 










205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 



300 
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305 310 

<210> 201 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 451 GCC 



<400> 201 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


lie 


Val 


He 


Lys 


Val 


Pro 


Ser Asp 


Leu 


ASp 


1 








j— 

5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


CalU 








20 










25 










30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


lie 






35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 


• ; : 


50 










55 










60 












Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


Pi 65 










70 










75 










80 


Jf! Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 










85 










90 










95 




I'y Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 








100 










105 










110 






"pi Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


lie 


Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 
















±2 U 










125 








W Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala Gly Gly 


Gly 




130 










135 










140 










LA Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 


sss ■ 14 5 










150 










155 










160 


; Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 










170 










175 




Sj Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 








180 










185 










190 






s' = Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 










205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




210 










215 










220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 










230 










235 










24 0 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 










245 










250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








260 










265 










270 






lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






275 










2 80 










285 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




290 










295 










300 










Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 


305 










310 










315 










320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 










325 










330 










335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






340 










345 










350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






355 










360 










365 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly 


Lys 


Met 


Thr 


Ala 




370 










375 










380 










Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 


385 










390 










395 










400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 










405 










410 










415 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








420 










425 
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Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 
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440 










445 
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Leu. 


Ala Arg Arg 


Leu 


Asp 


TJ-i c? 
Xll S 




/i en 










/ICC 

ft D O 




Vj_LU 


vdl 


Lys 


Asp 


Phe 


irXlc 


Arg 


Trp 


4o b 
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Vjj_L U. 


JllS 


Glu 


Phe 


Tyr 


V d 1 


Lys 


Lys 










A Q C 








Pro 


DCI 


Asp 


Ala 


Asp 


1 1c 




bill 








500 










7\. 1 -a 

Ala 


i_n 


Pro 


Ser 


Thr 


Ser 


Asp 


7V "1 






515 










C *") A 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 




530 










535 




Jrxie 


Pro 


Cys 


Arg 


Gin 


Cys 


G1U 


Arg 


545 










c c n 
550 






j^iie 


Tiir 


His 


Gly Gin 


Lys 


Asp 


Cys 
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Ser 


Gin 
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Val 


Ser 


Val 


Val 


Lys 
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Met 


Gly 


Lys 


Val 






595 
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Val 
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<210> 202 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 
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Val 
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Val 
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Gin 
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Ser 
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He 


Lys 
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He 
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Ser 
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Glu 
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Ser 


Ser 


Asn 
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70 






Asn 


Gly 


Tyr 
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Gin 


Tyr 


Ala 
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Lys 


Lys 


Phe 
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Lys 


Arg 
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Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 
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Tyr 


Gly 
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Val 


Asn 


Trp 


Thr 
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Val 


Asp 


Lys ■ 


Met 


Val 


He 


Trp 


145 
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Lys 


Val 


Val 
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Ser 


Ala 


Lys 


Ala 
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Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 
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He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Ala 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 



Asp 


Irllc 


oiy 


Lys 


vdl 




Lys 


^Jlil 








*± D U 










Til a 
Hid. 


Lys 


Asp 
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V ci_L 


bl u. 


V ell 






a nc 
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/t on 
4t O U 


t~* ~\ t r 

(j±y 


GXy 


AX a 


Lys 


Lys 


Arg 


Pro 
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<213> Artificial Sequence 
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<223> Mutant rep protein: rep40 
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<211> 397 
<212> PRT 

<213> Artificial Sequence 
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<223> Mutant rep protein: rep52 
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<400> 211 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 
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Cys 


Tyr 
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Glu 
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Trp 


Ala 
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Arg 
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Ala 
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Ser 
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Trp 
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His 


185 
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Lys 
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Asn 
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Asn 
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Ser Asp 


Ala 


Pro 


Val 
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215 




Met 


Glu 
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Val 
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Trp 
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Val 


225 
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Trp 
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Gin 
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245 
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Trp 


Thr 
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Trp 
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<213> Artificial Sequence 
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<223> Mutant rep protein: rep40 
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Lys 
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Lys 
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Lys 
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Val 
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Glu 
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Lys 
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Ala 
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<223> Mutant rep protein: rep 78 


<400> 213 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 













125 








Asn 


Glu Asn Phe 


Pro 


Til-* /-v 


Asn Asp 




140 










Trp Glu Glu Gly 


Lys 


Met 


Thr 


Ala 




155 








160 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 




170 






175 




Ala 


Gin He Asp 


Pro 


Thr 


Pro 


Val 


185 






190 






Cys 


Ala Val He 


Asp 


Gly Asn Ser 






205 








Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 




220 










Asp 


Phe Gly Lys 


val 


Ala 


Lys 


Gin 




235 








240 


Ala 


Lys Asp His 


val 


Val 


Glu 


Val 




250 






255 




Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


265 






270 






Pro 


Lys Arg Val 


Arg 


Glu 


Ser 


Val 






285 








Glu 


Ala Ser He 


Asn 


Tyr Ala Asp 



300 



462 ATA 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 





-230- 






Ser 


Asn 


Ser Arg 


P /-S -v~ 

o -L 


m n 


J LC 


Lys 


Ala 


Ala 


Leu Asp Asn Ala Gly Lys 










260 










265 










270 






± j_e 


Met 


Ser 


Leu 


j. ii J_ 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 








275 








280 










285 








Pro 




Glu 


Asp 


lie 


Gov 


OCX 


Asn Arg 


Tl e 


Tyr 


Lys 


He 


Leu Glu 


Leu 






zyu 








Toe 

_> 










300 










7i c* r-i 


Gly 


Tyr 


Asp 


■Era. kJ 


Gin 


Tvr 
± j i - 


Ala 


Ala 


Ser 


val 


Phe Leu Gly Trp Ala 




305 








-J-LU 










■31 C 
Jlj 












Thr 


Lys 


Lys 


Phe 


CXI \r 
uiy 






Asn 


Thr 


lie 


Trp 


Leu 


Phe 


Gly Pro 


Ala 








•joe 
3 z t> 










"3 n 








335 






Thr 


Thr 


Gly 


Lys 


xiir 


Asn 


Tie. 
lie 


Ala 


Glu 


fil Ct 


He 


Ala 


His 


Thr Val 


Pro 








340 










345 










350 






Fne 


Tyr Gly 


Cys 


Val 


Asn 


j.rp 


Thr 


Asn 


UlU 


Asn 


Phe 


Pro 


Phe Asn 


Asp 








355 










360 










365 








Cys 


Val 


Asp 


Lys 


TuTr~» 4- 

Fiec 


vax 


Tic 

_l xe 


Trp 


Trp 


Pin 
val U. 


Glu 


Gly Lys 


Met Thr 


Ala 




370 










"3 1 C 

.5/3 










380 










Lys 


Val 


Val 


Glu 


Ser 


A_La 


Lys 


Ala 


He 


Leu. 


Gly Gly 


Ser 


Lys Val 


Arg 




3 85 










"3 o n 










395 








400 


r z 


val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


pi -n 
uin 


He 


Asp 


Pro 


Thr Pro 


Val 


%=} 








405 










/tin 








415 






lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 










420 










425 










430 




Li 


Thr 


Thr 


Phe 


Glu 


HIS 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg 


Met 


Phe Lys 


Phe 


3= ■ 
r ~ : 






435 










440 










445 






s 


(a 111 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


He Lys 


Gin 






450 








455 










460 








s=J": 


ni,, 
Cj-LU 


Val 


Lys 


Asp 


±rne 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val Glu 


Val 


i 


465 








470 










475 








480 


SS 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala 


Lys 


Lys 


Arg Pro 


Ala 


J* 










/toe 










490 








495 






Pro 


Ser Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu Ser 


Val 










500 










505 










510 




? - 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 








515 










520 










525 








Arg 


Tyr 
530 


Gin 


Asn 


Lys 


Cys 


Ser 
535 


Arg 


His 


Val 


Gly 


Met 
540 


Asn 


Leu Met 


Leu 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn He 


Cys 




545 






550 










555 








560 




Phe 


Thr 


His 


Gly 


Gin 
565 


Lys 


Asp 


Cys 


Leu 


Glu 
570 


Cys 


Phe 


Pro 


Val Ser 
575 


Glu 




Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


Lys 
585 


Ala 


Tyr 


Gin 


Lys 


Leu Cys 
590 


Tyr 




He 


His 


His 
595 


He 


Met 


Gly 


Lys 


Val 
600 


Pro 


Asp 


Ala 


Cys 


Thr 
605 


Ala Cys 


Asp 




Leu 


Val 
610 


Asn 


Val 


Asp 


Leu 


Asp 
615 


Asp 


Cys 


He 


Phe 


Glu 
620 


Gin 







<210> 214 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 462 ATA 



<400> 214 



Met Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


1 






5 










10 










15 




Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




20 










25 










30 






Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 




35 








40 










45 








He Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 


50 










55 










60 










Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 








70 










75 










80 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 



-231- 














85 










y u 






95 






Thr 


Lys 


Lys 


Phe 




Lys 


Arg Asn 


TVit" 




Trn Tif^n P)~i 

up JJCU i J. 1 


Gly 


Pro 


Ala 






100 
















110 








Thr Thr Gly Lys 


Thr 


Asn 


lie 


a j. a 


UiU 




He Ala His 


Thr 


Val 


Pro 








115 










120 






125 










Phe Tyr Gly Cys 


va_L 


7\ o n 


Trp 


Thr 


noil 


V31U 


Asn Phe Pro 


Phe Asn Asp 






130 










135 








140 










Cys 


Val 


Asp 


Lys 


Met 


Val 


lie 


Trp 


Trp 


blU 


Glu Gly Lys 


Met 


Thr 


Ala 




145 








150 










155 






160 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


-TV T 

Ala 


He 


Leu 


Gly Gly Ser Lys 


Val 


Arg 










165 










170 






175 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp Pro 


Thr 


Pro 


Val 








180 










185 






190 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He Asp Gly Asn Ser 








195 










200 






205 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


Phe 


Lys 


Phe 






210 










215 








220 










Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys Val 


He 


Lys 


Gin 




225 






230 










235 






240 


y 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp His Val 


Val 


Glu 


Val 


. 






245 










250 






255 




■sZ' 


Glu 


His 


Glu 


Phe 


Tyr 


val 


Lys 


Lys 


Gly Gly Ala Lys Lys 


Arg 


Pro 


Ala 


fy 








260 










265 






270 






:iss ; 


Pro 


Ser Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val Arg 


Glu 


Ser 


Val 


S = ! 






275 










280 






285 








? 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser He Asn 


Tyr 


Ala 


Asp 






290 










295 








300 










Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


His 


Val 


Gly Met Asn Leu 


Met 


Leu 




305 








310 










315 






320 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin Asn Ser 


Asn 


He 


Cys 


L...:i . 

■r 7 










325 










330 






335 




¥ W 


Phe 


Thr 


His 


Gly 


mn 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys Phe Pro 


Val 


Ser 


Glu 










340 










345 






350 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr Gin Lys 


Leu 


Cys 


Tyr 








355 










360 






365 










He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala Cys Thr 


Ala 


Cys 


Asp 


S p 




370 










375 








380 










Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp Asp 


Cys 


He 


Phe Glu Gin 










385 










390 










395 









<210> 215 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 462 ATA 



<400> 215 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys Val Pro Ser Asp 


Leu 


Asp 


1 






5 








10 


15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe Val Asn Trp Val 


Ala 


Glu 








20 










25 30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met Asp Leu Asn 


Leu 


He 




35 










40 


45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys Leu Gin Arg Asp 


Phe 


Leu 




50 










55 




60 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu Ala Leu Phe 


Phe 


Val 


65 










70 






75 




80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met His Val Leu 


Val 


Glu 








85 








90 


95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe Leu Ser 


Gin 


He 






100 










105 110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly He Glu Pro 


Thr 


Leu 






115 










120 


125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala Gly Gly Gly 




130 










135 




140 







-232- 




Asn 


Lys 


Val 


val 


Asp 


bill 


Cys 


Tyr 


145 










Ten 
Xb U 






Thr 


(jj_n 


Pro 


pin 

(jlU 


Leu 


Lain 


irp 


Alcl 










lob 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Tnr 


kulU 








lou 










Leu. 


Thr 


XllS 


V dl 


Ser 


Gin 




VjXJ.1 






195 










TAD 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


vax 


lie 




n t a 
A 10 










z Xb 




Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


vai 


225 










23 0 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


/-"O i~* 

c^xn 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


Tip 

1 1c 


Lys 








1 f A 

260 










xxe 




Ser 


Leu 


Thr 


Lys 


Thr 


Aia. 






O *~7 [T 












Pro 


vai 


VjIU 


Asp 


He 


Ser 


Ser 


Asn 




290 










one 

2 95 




Asn 


(j-Ly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Til a 

Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


lie 


Ala 








340 












Tyr 


Gly Cys 


Val 


Asn 


Trp 


Tnr 






355 










360 


Cys 


VaX 


Asp 


Lys 


Met 


Val 


lie 


Trp 




•5 r t a 
370 










o 'n c 




lys 


vax 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






vai 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 










405 








lie 


vax 


Thr 


Ser 


Asn 


Thr 


Asn 










420 










lnr 


inr 


Phe 


Glu 


His 


Gin 


CjXn 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


4S5 










470 






(jlU 


t y J 

HIS 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










520 


Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 




530 










535 





<210> 216 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 
<400> 216 

Met Glu Leu Val Gly Trp Leu Val 

1 5 
Gin Trp He Gin Glu Asp Gin Ala 
20 

Ser Asn Ser Arg Ser Gin He Lys 

35 40 
He Met Ser Leu Thr Lys Thr Ala 




x xe 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






Ibb 








ID U 




i 11 -L. 






VJl d. 


Gin 


j.y i 


Leu 


X / U 










1 7C 
1 / D 




i-ii. y 


Lys 




lieu 


Va 1 
v d_l_ 


Al 3 


Gin 


His 


1 QC 

X oo 










1 






\JJ- LL 


bill 




J-i y o 


rn n 
Ul u. 


Ben 

noil 


ril n 

\J_L11 


7\ o Tl 
noli 








one: 








ArCJ 


Del 


Lys 


1111 


OCX 


Al a 
raid. 


A rn 
"i y 


xyr 








o o n 

Z Z U 










Asp 


T 

Lys 


vjiy 


Tl o 

lie 


1 ill 


Oar 

ool 


VJl Li 


iiy O 






^> — > f— 
iib 












O , -v— 

QCI 


lyr 


Tip 
lie 


OGl 


rile 


A C3 T~t 


Al 3 

riid 


Al ^ 

rild. 




oca 
ZbU 










ZOO 




7V. T 

Aia. 


Aia 


Leu 


Asp 


Asn 


7\1 a 
Hid 


/~« 1 Tr 


Lys 


O r r 










Z 1 U 






Pro 


Asp 


Tyr 


Leu. 


Val 


uiy 


VjJ.il 


vjj_L i i 










ZOD 










lie 


Tyr 


Lys 


x xe 


Leu 


VjlU 


Leu 


















Ala. 


Ser 


val 


Pile 


Leu 


tirXy 


Trp 


Aid 






jib 










o rt 


Thx 


Tl ea 

lie 


Trp 


Leu 


iriie 




rl O 


AT ^ 




^ *!> A 
J3 JO 














<jXU 


Ala 


He 


ai o 

Ala 


XT -j 

±11 s 


Thr 


Val 


Pro 


















Asn 


Glu 


Asn 


Phe 


Pro 


rile 


Asn 


A C!T*» 

rVSp 










job 








xrp 


Glu 


Glu 


Gly 


Lys 




Thr 


Ala 








380 












Leu Gly 


Gly 


Ser 




v ctx 








395 












Ala 


Gin 


He 


Asp 


Pro 


1 ill 


Ir i 


V CLX 




410 








41b 




Cys 


Ala 


Val 


lie Asp 


kjiy 


Asn 


defy 

ocl 


425 










430 






Leu 


Gin Asp 


Arg 


Met 


"D Vl A 


Lys 


±r iltr 










445 








Asp 


Phe 


Gly 


Lys 


Val 


X lc 


Lys 


bin 








460 










Ala 


Lys 


Asp 


His 


Val 


vax 


OIU 


vax 






475 










480 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








A £Z O 


ATA 
















Lys 


Gly 


He 


Thr 


O C--L. 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 



-233- 





50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn Gly Tyr Asp 


Pro 


Gin 


Tyr 












85 








Thr 


Lys 


Lys 


Phe 


Gly Lys 




2\ C!T1 








100 










Thr Thr Gly 


Lys 


Thr 


Asn 


lie 


ax a 






115 










ion 




Tyr Gly Cys 


Val 


Asn 


irp 


1X11 




130 














Cys 


Val 


Asp 


Lys 


Met 


Val 


lie 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


wee 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


trin 


Pro 




210 










215 




Glu 


Leu Thr Arg 


Arg 


Leu 


Asp 


XJ-t r- 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 








260 










Pro 


Ser Asp Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 




290 










295 




Arg 


Leu 


Ala 


Arg 


Gly His 


Ser 


Leu 


305 










310 






<210> 217 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep78 


<400> 217 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 












60 



rii y 


X X c 


j.yx 


■i-i 2 O 


Tie 

X xc 


Leu 


Glu 


Leu 






/ -D 










80 


nla 


OCX 


v ct J. 


17 I1C. 


ucu 


Gly Trp Ala 




90 














J.JL1-L 


Tip 
lie 


Trp 


Leu 


Phe 


uiy 


It J_ \J 




105 










llv 






r<"| i-, 

OX fJL 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Z\ cjn 

ribil 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 






155 










160 


lie 


Leu Gly Gly Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


1 oo 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 










205 








JuSXX 


Gin Asp Arg Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


He 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 



300 



4 84 GCC 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu Gin Arg 

c n 


Asp 


Phe 


Leu 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg Asn Gly Ala 


Gly Gly Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 
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# 



Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










•\f\ ft 

20 0 


Pro 


Asn 


Ser Asp 


Ala 


Pro 


vai 


lie 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










Zi U 






Gin 


Trp 


He 


Gin 


G1U 


Asp 


Gin 


Aia 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


i ie 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Aia 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly Tyr Asp 


Pro 


"i « 
Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Pne 


Tyr 


Gly Cys 


val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


XT 1 

Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






GlU 


His 


Glu 


Ala 


Tyr 


Val 


Lys 


Tim 

lys 










485 








Pro 


Ser Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 




530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


545 










550 






Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 










He 


His 


His 


He 


Met 


Gly Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 




610 










615 





<210> 218 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 
<400> 218 

Met Glu Leu Val Gly Trp Leu Val 

1 5 
Gin Trp He Gin Glu Asp Gin Ala 




Glu 


bin 


Asn 


Lys 


blU 


Asn 


bin 


Asn 










one: 








Arg 


Ser 


Lys 


imr 


OCX. 


rilcl 


7\ ■y-/~T 


xyr 








*i o n 

22 0 










Asp 


Lys 


(j±y 


± _i_e 


Tin it 




VjIU 


Lys 






O "3 C 












OCI 


iyr 


_L 1c 


oci 






riXct 






o ^ n 










O C C 




Ala 


Ala 


Leu 


Asp 


Asn 


Aid 


b-L.y 


Lys 


265 










A / u 






Pro 


Asp 


Tyr 


Leu 


vai 




bin 


bin 










2 85 








Arg 


He 


Tyr 


Lys 


lie 


Leu 


bill 


Leu 








~) a r\ 










Ala 


Ser 


Val 


Phe 


Leu 


biy 


Trp 


Aia 






315 










32 0 


Thr 


He 


Trp 


Leu 


Jrne 


biy 


Pro 


7\1 a 

Aia 




330 










"3 O C 




GlU 


Ala 


He 


Aia 


TT -J ~ 

rl2 S 


Till? 


vai 


Pro 


345 










35 0 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










n f it 
-job 








Trp 


Glu 


Glu 


Giy 


Lys 


jyiec 


Tnr 


Til a 

ax a 








o o n 

380 










lie 


Leu Gly 


Gly 


Ser 


Lys 


vai 


Arg 






395 










400 


Aia 


Gin 


He 


Asp 


Pro 


Tn.1T 


Pro 


TT-a "1 

v a _L 




410 










415 




Cys 


Ala 


Val 


lie 


Asp 


biy 


Asn 


Ser 


425 










430 






Leu 


Gin 


Asp 


Arg 


l v JcL 


JtrXie 


Lys 


file 










445 








Asp 


Phe 


Gly 


Lys 


vai 


Til IT 


Lys 


bin 








4 60 










7V "I ^ 

Ala 


Lys 


Asp 


XT -I n 
HIS 


vai 


Vci± 


Glu 


Val 






475 










480 


Gly 


Gly Ala 


lys 


Lys 


Arcj 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


GlU 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala Asp 










525 








His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 








540 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






555 










560 


Leu 


Glu 


Cys 


Phe 


Pro 


TT— "1 

vai 


Ser 


Glu 




570 










575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 












620 










484 


GCC 














Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 
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# 











20 










25 


















Ser 


Asn 


Ser 


Arg 


Ser 


kjj±Il 


Tl a 
11c 


Lys 


Ala 


Ala 






Asn 


Ala 


Gly Lys 








35 










40 










45 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


iyr 


Leu 


Val 


Gly 


uin 


pin 






50 










55 










D U 












Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn Arg 


lie 


iyr 


Lys 


He 


Leu 


Glu 


Leu 




65 








/ u 










n ^ 

l D 










80 




Asn 


Gly 


Tyr Asp 


rXO 


V3.LI1 


iyr 


al = 
Aia 


Aia 


Ser 


Vs 1 

V CLJ. 


Phe 


Leu Gly 


Trp 


Ala 




















90 










95 






Thr 


Lys 


Lys 


Phe 




Lys 




Asn 


Thr 


He 


Tvn 
lip 


Leu 


Phe Gly 


Pro 


Ala 








100 










105 










110 








Thr 


Thr 


Gly Lys 


Thr 


Asn 


i±e 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








115 










120 










125 










Phe 


Tyr Gly Cys 


vai 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 






130 










135 










140 












Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 




145 










150 










155 










160 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly 


Gly 


Ser 


Lys 


Val 


Arg 










165 










170 










175 




f""": 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


inr 


Pro 


TT_ "I 

Val 


f = \ 








180 










185 










190 






i V 


He 


Val 


Thr 
195 


Ser 


Asn 


inr 


Asn 


Met 
200 


Cys 


Ala 


Val 


He 


Asp 
205 


Gly 


Asn 


Ser 


fy 


Thr 


Thr 


Phe 


Glu 


His 


Cuin 


ijin 


Pro 


Leu Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 






210 










215 










220 












GlU 


Leu Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 


ir : 


225 










230 










235 










240 


":?si:: ; 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


w 






245 










250 










255 




3 - 


GlU 


His 


Glu 


Ala 


Tyr 


v ai 


Lys 


Lys 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










260 










265 










270 






= 


Pro 


Ser Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


a ;: 






275 










280 










285 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 






290 










295 










300 










W 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 




305 










310 










315 










320 




Phe 


Pro 


Cys 


Arg 


Gin 

325 


Cys 


Glu 


Arg 


Met 


Asn 
330 


Gin 


Asn 


Ser 


Asn 


He 
335 


Cys 




Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 










340 










345 










350 








Ser 


Gin 


Pro 
355 


Val 


Ser 


Val 


Val 


Lys 
360 


Lys 


Ala 


Tyr 


Gin 


Lys 
365 


Leu 


Cys 


Tyr 




He 


His 
370 


His 


He 


Met 


Gly 


Lys 
375 


Val 


Pro 


Asp 


Ala 


Cys 
380 


Thr 


Ala 


Cys 


Asp 




Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 










385 










390 










395 













<210> 219 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 484 GCC 
<400> 219 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 



-236- 



Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Ala 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 

<210> 220 
<211> 312 
<212> PRT 
<213> Artificial 

<220> 

<223> Mutant rep 



Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

lie Gin Arg lie 
120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val lie 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin lie Lys 

Thr Lys Thr Ala 
280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 
360 

Met Val lie Trp 

375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ser Glu 

Thr Ser Asp Ala 
520 

Gly His Ser Leu 
535 



Sequence 



protein: rep40 
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n_L o 


Met 


His 




on 






LiGU 




Arg 


Phe 


_L ur> 








±yr 




Gly 


He 


J_ 11 J. 


ril y 


Asn Gly 








14U 


He 


Pro 


Asn 


Tyr 






155 




irp 


llli 


Asn 


Met 




1 /U 






Arcj 


Lys 


Arg 


Leu 


loo 








\jX Li 


m n 


Asn 


Lys 


Arg 


Ser 


Lys 


Thr 








220 


Asp 


Lys 


Gly 


He 






235 




Ser 


Tyr 


He 


Ser 




250 






Ala 


Ala 


Leu Asp 


o tn c 








Pro 


Asp 


Tyr 


Leu 


Arg 


116 


Tyr 


Lys 








300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


lie 


Trp 


Leu 




330 






Glu 


Ala 


He 


Ala 


345 








Asn 


biu 


Asn 


Phe 


Trp 


GlU 


Glu 


Gly 








380 


He 


Leu 


Gly 


Gly 






395 






Gin 


He Asp 




410 






Cys 


Ala 


Val 


He 


425 








Leu 


Gin 


Asp Arg 


Asp 


irne 


Gly 


Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly 


Gly 


Ala 


Lys 




490 






Pro 


Lys 


Arg Val 


505 








Glu 


Ala 


Ser 


He 



484 GCC 



Val 


Leu 


Val 


Glu 






95 




Leu 


OCll 


m n 


Tip 

1 1c 




Tin 
11U 






ulu. 


Pro 




L6U 


±Zd 








7\. 1 

Aia 


biy 


uiy 


Liiy 


Leu 


Leu 


Pro 


Lys 








1 f n 

lou 


Glu 


Gin 


Tyr 


Leu 






175 




vai 


Ala 


bin 


£11 S 




iy U 






ulu 


Asn 


Gin 


Asn 












Hid 


Arg 


iyr 


Thr 


Ser 


G1U 


Lys 








240 


Phe 


Asn 


Ala 


Ala 






255 




Asn 


Aia 


biy 


Lys 




270 






vai 


^iiy 


bin 


oin 


AOS 








lie 


Leu 


bill 


Leu 


Leu 


Giy 


Trp 


Aia 








Ton 


Phe 


Gly 


Pro 


Ala 






335 




His 


Thr 


val 


Pro 




350 






Pro 


Phe 


Asn 


Asp 


365 








Lys 


i v ieu 


Thr 


Aia 


Ser 


Lys 


vai 


Arg 








40 0 


Pro 


Thr 


Pro 


Val 






415 




Asp 


Gly 


Asn 


Ser 




430 








pne 


Lys 


Dl-1 d 

irne 


445 








val 


Thr 


Lys 


Gin 


val 


vai 


LjIU 


val 








480 


Lys 


Arg 


Pro 


Ala 






495 




Arg 


Glu 


Ser 


Val 




510 






Asn 


Tyr 


Ala 


Asp 


525 
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<400> 220 












Wet LjIU. 


Leu 


Val 


Gly Trp 


Leu 


vai 


X 






5 










lie Gin Glu Asp 


Gin 


Ala 






20 










SS2T Asn 


Ser 


Arg 


Ser 


Cjln 


ti <= 


Lys 




35 










4 U 


T "1 TV IT +- 

lie Met 


Ser 


Leu 


Thr 


Lys 


Thr 


A±a 












55 




Pro vai 


Glu Asp 


lie 


Ser 


Ser 


Asn 


bo 








70 






Asn Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 








85 








Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






100 










Tnr Tnr 


Gly 


Lys 


Thr 


Asn 


lie 


Ala 




115 










120 


Phe Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


inr 


13 0 










135 




Cys Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 








150 






Lys Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










lie val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 




195 










200 


Tnr Tnr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


OTA 










215 




Glu Leu 


Thr 


Arg Arg 


Leu 


Asp 


ill S 


225 








230 






Glu Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 








245 








Glu His 


Glu 


Ala 


Tyr 


Val 


Lys 


Lys 






260 










Pro Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 




275 










280 


Ala Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


290 










295 




Arg Leu 


Ala 


Arg 


Gly His 


Ser 


Leu 


305 








310 






<210> 221 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: 78 48: 


<400> 221 












Tnr Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 






5 








Glu His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 






20 










Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


50 










55 




Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 






Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 








85 








Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 








Gly 


He 


Thx* 




Glu 


Lys 




10 










15 




Co T~ 




He 


Ser 


ir lie. 


n&l I 


Ala 


Ala 


—> 








30 






.rt._L ct 




Leu Asp 


7\ c: Tl 


Ala 


Gly Lys 










A C 










Asp 


lyr 


Leu 


V Ct_L 


vjiy 


Gin 


Gin 








6 0 










A3TCJ 


lie 


Tyr 


Lys 


Tip 

1 J-C 


T.oi i 

UC Li 


Glu 


Leu 






75 










80 


Hid 


c? /~- -y 


Val 


Phe 




ly 


Trp 


Ala 














95 




inzr 




Trp 


Leu 


Jr lltr 


kjiy 


Pro 


Ala 


105 










110 






blU 


Ala 


He 


Ala 




J. Ill 


Val 


Pro 










1 9^ 
i z* ~j 








Asn 


Glu 


Asn 


Phe 


±rl <_> 




Asn Asp 








140 










Trp 


Glu 


Glu 


Gly 


.Lys 




Thr 


Ala 






155 










160 


Tie* 

i ie 


Leu Gly Gly 




lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


P3TO 


Timr 


Pro 


Val 


-LOO 










1 ^ VJ 






L^ys 


Ala 


Val 


He 




vjiy 


Asn 


Ser 










205 








Leu 


Gin Asp Arg 




XT lit: 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 
285 


Glu 


Ser 


Val 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 



300 



GCG 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 



125 
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Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 ~ 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 * 470 475 ^ 480 

Glu His Glu Phe Tyr Val Lys Ala Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 222 

<211> 397 

<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep protein: rep52 488 GCG 



<400> 222 
Met Glu Leu Val 
1 

Gin Trp lie Gin 

20 

Ser Asn Ser Arg 

35 

lie Met Ser Leu 
50 

Pro Val Glu Asp 
65 

Asn Gly Tyr Asp 

Thr Lys Lys Phe 

100 

Thr Thr Gly Lys 
115 

Phe Tyr Gly Cys 
130 

Cys Val Asp Lys 
145 

Lys Val Val Glu 

Val Asp Gin Lys 
180 

lie Val Thr Ser 
195 

Thr Thr Phe Glu 
210 

Glu Leu Thr Arg 
225 

Glu Val Lys Asp 

Glu His Glu Phe 
260 

Pro Ser Asp Ala 

275 

Ala Gin Pro Ser 

290 

Arg Tyr Gin Asn 
305 

Phe Pro Cys Arg 

Phe Thr His Gly 
340 

Ser Gin Pro Val 

355 

lie His His lie 
370 

Leu Val Asn Val 
385 



Gly Trp Leu Val 
5 

Glu Asp Gin Ala 

Ser Gin lie Lys 
40 

Thr Lys Thr Ala 
55 

lie Ser Ser Asn 
70 

Pro Gin Tyr Ala 
85 

Gly Lys Arg Asn 

Thr Asn lie Ala 
120 

Val Asn Trp Thr 
135 

Met Val lie Trp 
150 

Ser Ala Lys Ala 
165 

Cys Lys Ser Ser 

Asn Thr Asn Met 
200 

His Gin Gin Pro 
215 

Arg Leu Asp His 

230 

Phe Phe Arg Trp 
245 

Tyr Val Lys Ala 

Asp lie Ser Glu 
280 

Thr Ser Asp Ala 
295 

Lys Cys Ser Arg 
310 

Gin Cys Glu Arg 
325 

Gin Lys Asp Cys 

Ser Val Val Lys 
360 

Met Gly Lys Val 
375 

Asp Leu Asp Asp 
390 



Asp Lys Gly lie 
10 

Ser Tyr lie Ser 

25 

Ala Ala Leu Asp 

Pro Asp Tyr Leu 
60 

Arg lie Tyr Lys 
75 

Ala Ser Val Phe 
90 

Thr lie Trp Leu 
105 

Glu Ala lie Ala 

Asn Glu Asn Phe 
140 

Trp Glu Glu Gly 
155 

lie Leu Gly Gly 
170 

Ala Gin lie Asp 
185 

Cys Ala Val lie 

Leu Gin Asp Arg 
220 

Asp Phe Gly Lys 

235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser lie 
300 

His Val Gly Met 
315 

Met Asn Gin Asn 

330 

Leu Glu Cys Phe 
345 

Lys Ala Tyr Gin 

Pro Asp Ala Cys 
380 

Cys lie Phe Glu 
395 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

lie Leu Glu Leu 
80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 
16 0 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 
240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 

Asn Leu Met Leu 

320 

Ser Asn lie Cys 
335 

Pro Val Ser Glu 
350 

Lys Leu Cys Tyr 
365 

Thr Ala Cys Asp 
Gin 



<210> 223 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 488 GCG 



<400> 223 

Thr Ala Gly Phe Tyr Glu lie Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
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20 

Lys Glu Trp Glu 

35 

Glu Gin Ala Pro 
50 

Thr Glu Trp Arg 
65 

Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp He Gin 

Ser Asn Ser Arg 
260 

He Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 
420 

Thr Thr Phe Glu 

435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 



Leu Pro Pro Asp 
40 

Leu Thr Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

He Gin Arg He 
120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 
280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 
360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Ala 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 
520 

Gly His Ser Leu 
535 



25 

Ser Asp Met Asp 

Glu Lys Leu Gin 
60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 
140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
3 00 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 
80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
3 35 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 224 
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<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 488 GCG 



<400> 224 





Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


vai 


Asp 


Lys 


PT TT 

Ijriy 


lie 


± nr 


Ser 


Glu 






1 








5 










1U 










15 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


ij-Ln 




Ser 


Tyr 


Tip 

116 






Asn 


Ala 










20 










25 










30 








Ser 


Asn 


Ser 
35 


Arg 


Ser 


Gin 


He 


Lys 
40 


Ala 


Ala 


Leu 


Asp 


Asn 

4 b 


Ala 


Gly 


Lys 




He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Ala 


Pro 


Asp 


Tyr 


Leu 
60 


vai 


Gly 


Gin 


Hi n 
kjj_LIl 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


1 ie 


Leu 


Glu 


Lgu 




65 








70 










75 










0 U 




Asn Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 












85 










90 










95 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


rue 


Gly 


Pro 


Ala 




100 










105 










110 






J~ | 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


lie 


Ala 


Glu 


Ala 


He 


Ala 


tl± S 


Thr 


Val 


rlU 


ii rs : 






115 








120 










*1 O IT 

125 








^ : 
5 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






130 








135 










140 












Cys 


Val 


Asp 


Lys 


Met 


Val 


lie 


Trp 


Trp 


Glu Glu Gly 


Lys 


Met 


Thr 




ajjs: 


145 










150 










155 










IbU 


yp 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 










165 










170 










175 




M ! 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


ri- 






180 










185 










190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Seir 


§-. s; j; : 






195 










200 










•t r\ c 

205 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 






210 










215 










220 












Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




225 










230 










235 










240 




Glu 


Val 


Lys 


Asp 


Phe 
245 


Phe 


Arg 


Trp 


Ala 


Lys 
250 


Asp 


His 


Val 


Val 


Glu 
255 


Val 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Ala Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 










260 










265 










270 








Pro 


Ser 


Asp 
275 


Ala 


Asp 


He 


Ser 


Glu 
280 


Pro 


Lys 


Arg 


Val 


Arg 
285 


Glu 


Ser 


Val 




Ala 


Gin 
290 


Pro 


Ser 


Thr 


Ser 


Asp 
295 


Ala 


Glu 


Ala 


Ser 


He 
300 


Asn 


Tyr 


Ala 


Asp 




Arg 


Leu 


Ala Arg 


Gly 


His 


Ser 


Leu 




















305 










310 























<210> 225 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 495 GCC 
<400> 225 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro 

15 10 
Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn 

20 25 
Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp 

35 40 
Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 
Leu Phe Phe Val 
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65 

Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
37 0 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 
580 

lie His His lie 
595 




70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

lie Gin Arg lie 
120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val lie 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin lie Lys 

Thr Lys Thr Ala 
280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 
360 

Met Val lie Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ser Glu 

Thr Ser Asp Ala 
520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 
600 



75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly lie 

Thr Arg Asn Gly 
140 

lie Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly lie 
235 

Ser Tyr lie Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg lie Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr lie Trp Leu 
330 

Glu Ala lie Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

lie Leu Gly Gly 
395 

Ala Gin lie Asp 
410 

Cys Ala Val lie 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser lie 

His Val Gly Met 
540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 




80 

Val Leu Val Glu 
95 

Leu Ser Gin lie 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 

205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

lie Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
43 0 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Ala Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn lie Cys 
560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 
605 
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Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
610 615 620 



<210> 226 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 495 GCC 



<400> 226 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


inr 


oer 




Lys 


1 








5 










10 










It) 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Fne 


Asn 


Aid 


Aia 








20 










25 










3 0 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


pi,. 


Lys 






35 










40 










45 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Lily 


(j_Ln 


ijin 




50 










55 










60 










Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser Asn Arg 


lie 


Tyr 


Lys 


He 


Leu 


blU 


Leu 


65 










70 










75 










80 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


ij-Ly 


Trp 


Ala 

A±a 










85 










90 










95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


lie 


Trp 


Leu 


Fne 


tjiy 


Pro 


Ala 








100 










105 










110 






Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


val 


Pro 






115 










120 










125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 




130 










135 










140 










Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 


145 










150 










155 










160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 








165 










170 










175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 








180 










185 










190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 






195 










200 










205 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 




210 










215 










220 










Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


TT_ T 

Val 


Thr 


Lys 


Gin 


225 










230 










235 










240 


Glu 


Val 


Lys 


Asp 


Phe 


Fne 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


V al 


kj-l. u. 


u O-L 










245 










250 










255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Ala 


Ala 








260 










265 










270 






Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 






275 










280 










285 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 




290 










295 










300 










Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


305 










310 










315 










320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 










325 










330 










335 




Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








340 










345 










350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






355 










360 










365 








He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 




370 










375 










380 










Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 









385 390 395 



<210> 227 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
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i"" ':• 



<220> 

<223> Mutant rep protein: rep68 495 GCC 
<400> 227 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ~ 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 12 0 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

405 ~ 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
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500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 



<210> 228 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 495 GCC 



<400> 228 
Met Glu Leu Val 
1 

Gin Trp lie Gin 
20 

Ser Asn Ser Arg 
35 

lie Met Ser Leu 
50 

Pro Val Glu Asp 
65 

Asn Gly Tyr Asp 

Thr Lys Lys Phe 
100 

Thr Thr Gly Lys 
115 

Phe Tyr Gly Cys 
130 

Cys Val Asp Lys 
145 

Lys Val Val Glu 

Val Asp Gin Lys 
180 

He Val Thr Ser 
195 

Thr Thr Phe Glu 
210 

Glu Leu Thr Arg 
225 

Glu Val Lys Asp 

Glu His Glu Phe 

260 

Pro Ser Asp Ala 
275 

Ala Gin Pro Ser 
290 

Arg Leu Ala Arg 
305 



Gly Trp 


Leu 


Val 


5 








Glu Asp 


Gin 


Ala 


Ser 


Gin 


He 


Lys 








40 


Thr 


Lys 


Thr 


Ala 






55 




He 


Ser 


Ser 


Asn 




70 






Pro 


Gin 


Tyr 


Ala 


85 








Gly Lys 


Arg 


Asn 


Thr 


Asn 


He 


Ala 








120 


Val 


Asn 


Trp 


Thr 






135 




Met 


Val 


He 


Trp 




150 






Ser 


Ala 


Lys 


Ala 


165 








Cys 


Lys 


Ser 


Ser 


Asn 


Thr 


Asn 


Met 








200 


His 


Gin 


Gin 


Pro 






215 




Arg 


Leu 


Asp 


His 




230 






Phe 


Phe 


Arg 


Trp 


245 








Tyr 


Val 


Lys 


Lys 


Asp 


He 


Ser 


Glu 








280 


Thr 


Ser 


Asp 


Ala 






295 




Gly His 


Ser 


Leu 




310 







Asp Lys Gly He 
10 

Ser Tyr He Ser 
25 

Ala Ala Leu Asp 

Pro Asp Tyr Leu 
60 

Arg He Tyr Lys 
75 

Ala Ser Val Phe 
90 

Thr He Trp Leu 
105 

Glu Ala He Ala 

Asn Glu Asn Phe 
140 

Trp Glu Glu Gly 
155 

He Leu Gly Gly 
170 

Ala Gin He Asp 

185 

Cys Ala Val He 

Leu Gin Asp Arg 

220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 
300 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 
80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 
160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 
240 

Val Val Glu Val 
255 

Lys Arg Ala Ala 
27 0 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 



<210> 229 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 497 GCC 



<400> 229 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
15 10 15 
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Glu His Leu Pro 
20 

Lys Glu Trp Glu 
35 

Glu Gin Ala Pro 
50 

Thr Glu Trp Arg 
65 

Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Ala Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 



Gly He Ser Asp 

Leu Pro Pro Asp 
40 

Leu Thr Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

He Gin Arg He 
120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 
280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 
360 

Met Val He Trp 
375 

Ser Ala Lys Ala 

390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 
520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 



Ser Phe Val Asn 
25 

Ser Asp Met Asp 

Glu Lys Leu Gin 
60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 
140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 

395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 
540 

Met Asn Gin Asn 



Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 
80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 
Ser Asn He Cys 
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545 550 
Phe Thr His Gly Gin Lys Asp 
565 

Ser Gin Pro Val Ser Val Val 
580 

He His His He Met Gly Lys 
595 

Leu Val Asn Val Asp Leu Asp 

610 615 

<210> 230 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 497 GCC 
<400> 230 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


1 








5 










10 










15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 






20 










25 










30 






Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 






35 










40 










45 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 




50 








55 










60 










Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 








70 










75 










80 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 








85 










90 










95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 




100 










105 










110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 








120 










125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




130 










135 










140 










Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 


145 










150 










155 










160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 








165 










170 










175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 






180 










185 










190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 






195 










200 










205 








Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Gin 
215 


Pro 


Leu 


Gin 


Asp 


Arg 
220 


Met 


Phe 


Lys 


Phe 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 


225 










230 










235 










240 


Glu 


Val 


Lys 


Asp 


Phe 
245 


Phe 


Arg 


Trp 


Ala 


Lys 
250 


Asp 


His 


Val 


Val 


Glu 
255 


Val 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








260 










265 










270 






Ala 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 






275 










280 










285 








Ala 


Gin 
290 


Pro 


Ser 


Thr 


Ser 


Asp 
295 


Ala 


Glu 


Ala 


Ser 


He 
300 


Asn 


Tyr 


Ala 


Asp 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


305 










310 










315 










320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 








325 










330 










335 




Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








340 










345 










350 






Ser 


Gin 


Pro 
355 


Val 


Ser 


Val 


Val 


Lys 
360 


Lys 


Ala 


Tyr 


Gin 


Lys 
365 


Leu 


Cys 


Tyr 


He 


His 
370 


His 


He 


Met 


Gly 


Lys 
375 


Val 


Pro 


Asp 


Ala 


Cys 
380 


Thr 


Ala 


Cys 


Asp 



Cys Leu Glu 
570 

Lys Lys Ala 
585 

Val Pro Asp 
600 

Asp Cys He 



555 

Cys Phe Pro 

Tyr Gin Lys 

Ala Cys Thr 
605 

Phe Glu Gin 
620 



560 

Val Ser Glu 

575 
Leu Cys Tyr 
590 

Ala Cys Asp 
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Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
385 390 395 



<210> 231 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 497 GCC 



<400> 231 
Thr Ala Gly Phe 
1 

Glu His Leu Pro 
20 

Lys Glu Trp Glu 
35 

Glu Gin Ala Pro 
50 

Thr Glu Trp Arg 
65 

Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 



Tyr Glu lie Val 
5 

Gly lie Ser Asp 

Leu Pro Pro Asp 
40 

Leu Thr Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

lie Gin Arg He 
120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 
2 80 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 
360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 
His Gin Gin Pro 



He Lys Val Pro 
10 

Ser Phe Val Asn 
25 

Ser Asp Met Asp 

Glu Lys Leu Gin 
60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 
140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly He 
23 5 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 
80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
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435 






440 


Glu 


Leu 


Thr 


Arg 


Arg Leu Asp 


IllS 




450 






455 




Glu 


Val 


Lys 


Asp 


Phe Phe Arg 


Trp 


465 








470 




Glu 


His 


Glu 


Phe 


Tyr Val Lys 


Lys 










485 




Ala 


Ser 


Asp 


Ala 


Asp lie Ser 


Glu 








500 






Ala 


Gin 


Pro 


Ser 


Thr Ser Asp 


Ala 






515 






520 


Arg 


Leu 


Ala Arg 


Gly His Ser 


Leu 




530 






535 





<210> 232 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 232 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










12 0 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Ala 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 


305 










310 







<210> 233 
<211> 621 
<212> PRT 





445 








Asp Phe Gly Lys 


val 


Thr 


Lys 


ri n 

O-LIi 


460 










Ala Lys Asp His 


Val 


Val 


Glu 


Val 


475 








480 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


490 






495 




Pro Lys Arg Val 


Arg 


Glu 


Ser 


Val 


505 




510 






Glu Ala Ser He 


Asn 


Tyr 


Ala Asp 




525 









4 97 GCC 



Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 










45 








Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly 


Gin 


Gin 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 










205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala Asp 



300 
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<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 497 CGA 
<400> 233 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 ' 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 " 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 ' 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 12 0 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 ~ 280 285 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 " 360 365 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
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4ob 








A Q. 0, 
*± U 










495 




Arg 


Ser 


Asp 


Ala 


Asp 


±xe bci 


ul LI 


Jr-L C 


j_iy o 


Arg 


Val 


Arg 


Glu 


Ser 


Val 




n r\ ri 

500 








DUO 










510 






Ax a 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


n±a 


Lri. U. 


,ri_Lcl 


Ser 


He Asn Tyr Ala Asp 






515 








bzu 










b2b 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


530 








b -5b 










540 










Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu 


Arg 






Gin 


Asn 


Ser 


Asn 


He 


Cys 


545 






tz r: f\ 

550 








555 










560 


Phe 


Thr 


His 


Gly Gin 


Lys Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 










565 








R70 










575 




Ser 


Gin 


Pro 


Val 
580 


Ser 


Val Val 


Lys 


Lys 
585 


Ala 


Tyr 


Gin 


Lys 


Leu 
590 


Cys 


Tyr 


He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






595 






600 










605 








Leu 


Val 
610 


Asn 


Val 


Asp 


Leu Asp 
615 


Asp 


Cys 


He 


Phe 


Glu 
620 


Gin 









<210> 234 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 497 CGA 



<400> 234 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 


1 








5 








10 










15 




Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








20 








25 










30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala Ala Leu Asp Asn Ala Gly Lys 






35 










40 










45 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 




50 










55 










60 










Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 










70 










75 










80 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 








85 










90 










95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 






100 










105 










110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 








120 










125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 




13 0 










135 










140 










Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 


145 










150 










155 










160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 








165 










170 










175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 






180 










185 










190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 






195 










200 










205 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 




210 










215 










220 










Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys Val 


Thr 


Lys 


Gin 


225 










230 










235 










240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala Lys Asp His Val Val 


Glu 


Val 






245 










250 










255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 








260 










265 










270 






Arg 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 




275 










280 










285 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 




290 










295 










300 










Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg His Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


305 








310 










315 










320 
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Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






325 










330 










335 




Phe 


Thr 


His 


Glv 
340 


Gin 


Lys 

1 


Asp 


Cys 


Leu 
345 


Glu 


Cys 


Phe 


Pro 


Val 
350 


Ser 


Glu 


Ser 


Gin 


Pro 
355 


Val 


Ser 


Val 


Val 


Lys 
360 


Lys 


Ala 


Tyr 


Gin 


Lys 
365 


Leu 


Cys 


Tyr 


He 


His 
370 


His 


He 


Met 


Gly 


Lys 
375 


Val 


Pro 


Asp 


Ala 


Cys 
380 


Thr 


Ala 


Cys 


Asp 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 








385 










390 










395 













<210> 235 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 497 CGA 



<400> 235 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ' " 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 ~ 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 " 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 ' 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
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370 








o *~i c 






380 








Lys 


Val 


val Lixu 


Ser 


Aid 


Lys 


a 1 =a 

i-i-Lcl 


J. _Lfc; 


Leu Gly Gly Ser 


Lys 


Val 




385 








3 90 








395 








Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Cot 


AT a 


Gin lie Asp Pro 


Thr 


Pro 


Val 




405 










410 




415 




lie 


val 


Thr Ser 


Asn 


Thr 


Asn 






Ala Val lie Asp Gly Asn 


Ser 






420 










/IOC 




*± J> VJ 






Thr 


Thr 


Pne Glu 


TT -I « 

HIS 


Gin 


Gin 


Pro 


Leu 


CZ'} n Z\c«T> At*ct MrI - 


Phe 


Lys 


±r lie 






435 








44 0 












Glu 


Leu 


Thr Arg 


Arg 


Leu Asp 






Phe Gly Lys Val 


Thr 


Lys 


Gin 




450 








455 






460 








Glu 


Val 


Lys Asp 


Pne 


Phe 


Arg 


Trp 


Ala 


Lys Asp His Val 


Val 


Glu 


Val 


465 






470 








475 






480 


vj_LU 


JrilS 


blu ir Lie 


Tyr 


Val 


Lys 




Gly 


Gly Ala Lys Lys 


Arg 


Pro 


Ala 








485 










490 




495 




Arg 


Ser 


Asp Ala 


Asp 


lie 


Ser 


Glu 


Pro 


Lys Arg Val Arg 


Glu 


Ser 


Val 




500 










505 




510 






Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala Ser lie Asn 


Tyr 


Ala 


Asp 






515 








520 




525 








Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu 














530 








535 















<210> 236 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 40 497 CGA 



<400> 236 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


1 








5 










10 










15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 






20 










25 










30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp Asn Ala Gly Lys 






35 








40 










45 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 




50 










55 










60 










Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 








70 










75 










80 


Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 








85 










90 










95 




Thr 


Lys 


Lys 


Phe 
100 


Gly 


Lys 


Arg 


Asn 


Thr 
105 


He 


Trp 


Leu 


Phe 


Gly 
110 


Pro 


Ala 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 








120 










125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




130 










135 










140 










Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 


145 










150 










155 










160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 








165 










170 










175 




Val 


Asp 


Gin 


Lys 
180 


Cys 


Lys 


Ser 


Ser 


Ala 
185 


Gin 


He 


Asp 


Pro 


Thr 
190 


Pro 


Val 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 






195 










200 










205 








Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Gin 
215 


Pro 


Leu 


Gin 


Asp 


Arg 
220 


Met 


Phe 


Lys 


Phe 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 


225 










230 










235 










240 


Glu 


Val 


Lys 


Asp 


Phe 
245 


Phe 


Arg 


Trp 


Ala 


Lys 
250 


Asp 


His 


Val 


Val 


Glu 
255 


Val 


Glu 


His 


Glu 


Phe 
260 


Tyr 


Val 


Lys 


Lys 


Gly 
265 


Gly 


Ala 


Lys 


Lys 


Arg 
270 


Pro 


Ala 


Arg 


Ser 


Asp 
275 


Ala 


Asp 


He 


Ser 


Glu 
280 


Pro 


Lys 


Arg 


Val 


Arg 
285 


Glu 


Ser 


Val 
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Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 237 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 78 497 CTC 



<400> 237 





Thr Ala Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




1 








5 










10 










15 






Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 










20 








25 










30 








Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






35 










40 










45 










Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 






50 










55 










60 










I 


Thr 


Glu 


Trp 


Arg Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


s 


55 








70 










75 










80 




Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 










85 










90 










95 




x 


Thr Thr Gly Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


. ih 








100 








105 










110 






: 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 






115 










120 










125 










Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala 


Gly Gly Gly 


J~ 




130 










135 










140 










n ; \ 
I 1 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




145 








150 










155 










160 


%.[ 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


5=5-: 










165 










170 










175 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


5 






180 










185 










190 








Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin 


Asn 




Pro 


Asn 
210 


Ser 


Asp 


Ala 


Pro 


Val 
215 


He 


Arg 


Ser 


Lys 


Thr 
220 


Ser 


Ala 


Arg 


Tyr 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




225 










230 










235 










240 




Gin 


Trp 


He 
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Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met His 


Val 


Leu 


Val 


Glu 








85 








90 






95 






Thr 


Thr Gly Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe 


Leu 


Ser 


Gin 


He 








100 








105 




110 








Arg 


Glu Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly He 


Glu 


Pro 


Thr 


Leu 




115 










120 




125 










Pro 


Asn Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala Gly Gly Gly 






130 








135 




140 












Asn 


Lys Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro Asn Tyr 


Leu 


Leu 


Pro 


Lys 




145 






150 






155 








160 




Thr 


Gin Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr Asn Met 


Glu 


Gin 


Tyr 


Leu 










165 






170 






175 






Ser 


Ala Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg Lys Arg Leu 


Val 


Ala 


Gin 


His 






180 










185 




190 








Leu 


Thr His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin Asn Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 




205 










Pro 


Asn Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser Lys Thr 


Ser 


Ala 


Arg 


Tyr 






210 






215 




220 












Met 


Glu Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys Gly He 


Thr 


Ser 


Glu 


Lys 




225 






230 






235 








240 




Gin 


Trp He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He Ser 


Phe 


Asn 


Ala 


Ala 








245 






250 






255 






Ser 


Asn Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala Leu Asp 


Asn 


Ala 


Gly 


Lys 








260 










265 




270 








He 


Met Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu 


Val 


Gly Gin Gin 






275 










280 




285 










Pro 


Val Glu 


Asp 


He 


Ser 


Ser 


Asn Arg He Tyr Lys 


He 


Leu 


Glu 


Leu 
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# 







290 










295 








J u w 












Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu Gly 


Trt> 


Ala 




305 






310 










jIj 








32 0 




Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg Asn 


Thy 


He 


Trp Leu 


Jrllc 




Pro 


Ala 








325 










330 








335 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


OX IX 


Ala 


He Ala 




J. I1X 


Val 


Pro 








340 


















jDU 








Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 




Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 






355 










360 








*2 c c 










Cys 


Val 


Asp 


Lys 


Met 


X T 1 

Val 


He 


Trp 


irp 


Glu Glu Gly 


Lys 


Met 


Thr 


Ala 




370 










375 








380 












Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


OCX 


Lys 


Val 


Arcr 




385 










390 










395 








400 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 








405 










410 








415 






lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp 


Gly Asn 


Ser 










420 










425 








430 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 




Phe 


Lys 


Phe 








435 










440 








445 








J , 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 


w 




450 










455 








460 












Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 


r 1 1 


465 






470 










475 








480 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 












485 










490 








495 




! ! :.:: ; 


Pro 


Ala 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 








500 








505 








510 








Ala 


Gin 


Pro 


Ser 


Thr Ser Asp Ala Glu Ala 


Ser He Asn Tyr Ala Asp 


:# 






515 










520 








525 










Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 




530 










535 








540 












Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 




545 






550 










555 








560 


hp:; 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 










565 










570 








575 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 










580 










585 








590 








He 


His 


His 
595 


He 


Met 


Gly 


Lys 


Val 
600 


Pro 


Asp 


Ala Cys 


Thr 
605 


Ala 


Cys 


Asp 




Leu 


Val 
610 


Asn 


Val 


Asp 


Leu 


Asp 
615 


Asp 


Cys 


He 


Phe Glu 
620 


Gin 









<210> 246 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 49 8 GCT 



<400> 246 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


1 








5 








10 










15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 






20 










25 










30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 






35 








40 










45 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 




50 










55 










60 










Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 








70 










75 










80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 




85 










90 










95 




Thr 


Lys 


Lys 


Phe 
100 


Gly 


Lys 


Arg 


Asn 


Thr 
105 


He 


Trp 


Leu 


Phe 


Gly 
110 


Pro 


Ala 


Thr 


Thr 


Gly 
115 


Lys 


Thr 


Asn 


He 


Ala 
120 


Glu 


Ala 


He 


Ala 


His 
125 


Thr 


Val 


Pro 
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Jrile 


Tyr Gly Cys 


V ct X 


Asxi 


Tr-n 
x J -Jb J 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 






130 




















140 








Ala 




Cys 


Val 


Asp 


Lys 




Val 


Tl p 

lie 


±xp 




Glu Glu Gly Lys 


Met 


Thr 




145 






i cn 
13 u 










155 










160 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arcj 










XO O 










170 










175 






vai 


Asp 


Gin 


Lys 


Cys 


J_l to 


OCX 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Vdl 








180 










1 RR 










190 








xxe 


Val 


Thr 


Ser 


7\ G T"l 


X. XXX. 


Asn. 


Met 


Cys 


Ala 


Val 


xxe 


Asp 


Gly Asn 


OCX. 








195 










2 00 










2 05 






Jrllc 




Tiir 


Thr 
210 


Phe 


Glu 


His 


Gln 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


jyiec 


jfne 


Lys 




Glu 


Leu 


Thr 


Arg 


nl y 




Asp 


His 


Asp 


Phe 


Gly 


Lys 


vax 


Thr 


Lys 


\3XI1 




225 






1 "3 
^ J U 










235 










9 a n 

£* *± KJ 




Glu 


Val 


Lys 


Asp 




irllc 


nl y 


lip 


Ala 


Lys 


Asp 


His 


vax 


vax 


(jrXU 


V cL±. 


















250 










occ 






Glu 


His 


Glu 


Phe 


Tyr 


V cil 


Lys 


uy to 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










260 








265 










270 








Pro Ala Asp Ala 


Asp 


Tip 




\JJ- Li 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


V3.1 








275 










2ti<J 










2 85 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


lie 


Asn 


Tyr 


Ala 


Asp 






290 




















300 












Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


G ci "v~ 
OCX 


Arg 


His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 


Tl- 


305 


















315 










^ 9 n 




Phe 


Pro 


Cys 


Arg 


0"_LI1 


Cys 


Glu 




Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


L.ys 


ru 
















330 










335 






Phe 


Thr 


His 


Gly 
340 


Gin 


Lys 


Asp 


Cys 


Leu 
345 


Glu 


Cys 


Phe 


Pro 


Val 
350 


Ser 


Glu 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








355 










360 










365 










He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






370 










375 










380 












Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 









385 390 395 

<210> 247 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 498 GCT 



<400> 247 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 






5 








10 








15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 








25 






30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met 


Asp 


Leu 


Asn 


Leu 


He 




35 










40 






45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys Leu Gin Arg Asp 


Phe 


Leu 




50 










55 






60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 




70 






75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met 


His 


Val 


Leu 


Val 


Glu 








85 








90 








95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 








105 






110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 






125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr Arg Asn Gly Ala Gly Gly Gly 




130 








135 






140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 








150 






155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 






170 








175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys Arg 


Leu 


Val 


Ala 


Gin 
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180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ~ 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ala Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 _ 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 248 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 498 GCT 
<400> 248 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
85 90 95 
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±nr j_iys 


Lys 


Phe 




T 

j— i_y d 


rti y 


Asn 


Thr 


He 


TrD 


Leu 


Phe 


Gly 


Pro 


Ala 


1 AD 
XUU 










105 










110 






Thr Thr 


i*j±y 


Lys 


X 111 


7i an 


lie 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 




1 "1 IT 

115 


















125 








Phe Tyr 


x y 


to 


Val 


Asn 


ir 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 


130 








i-J D 










140 










cys va.i 


Asp 


Lys 


rlcL 


v ai 


lie 


xxp 


IX p 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 


145 




1 jU 










155 








Val 


160 


j_iys vai 


Vdl 


r*i n 

Ul u 




7\1 = 


Lys 


Ala 


He 


Leu 


Gly 


Glv 


Ser 


Lvs 

2 


Arq 






luj 










170 










175 






VjjXII 


Lys 


Cys 


T .T7G 


O CI 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




1 oU 










lO J 










190 






lie vai 


Thr 


Ser 


■f-itoll 


X 11-1- 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 




HOC 

iy b 










o n n 










205 








±113- lUi 


irlie 


m it 

<jiu 


His 


Gln 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 


210 










Zlj 










22 0 










tjiu Lieu. 


Tiir 


Arcj 


ril y 


J_iSTi 




His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


LVS 


Gin 


225 




O *2 f\ 










235 










240 


Glu vai 


Lys 


Asp 


irXlc 


ir rie 


r-ix y 


xrp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




O A c: 










250 










255 




Lj_LU. ulb 




IT lid 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 






260 








265 










270 






Pro Ala 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 




275 










280 










285 








Ala Gin 


Pro 


C /=> T- 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 


290 










295 










300 










Arg Leu 


Ala 


Arg 


Gly His 


Ser 


Leu 


















305 








310 






















<210> 249 




























<211> 621 




























<212> PRT 




























<213> Artificial Sequence 




















<220> 






























<223> Mutant rep protein: rep78 


499 


GCC 














<400> 249 




























Thr Ala Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 


1 






5 










10 










15 




Glu His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 






20 








25 










30 






Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 




Leu 


Asn 


Leu 


He 


35 










40 










45 








Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 


50 










55 










p. n 

o u 










Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 




70 










75 












Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 






85 










90 










95 




Thr Thr Gly Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 








105 










110 






Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 


115 










120 










125 








Pro Asn Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr Arg Asn Gly Ala Gly Gly Gly 


130 










135 










140 










Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 


145 






150 










155 










160 


Thr Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 








165 








170 










175 




Ser Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 




180 










185 










190 






Leu Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 




195 










200 










205 








Pro Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 


210 










215 










220 










Met Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 
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225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ' 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 * ' 470 " 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Ala Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 250 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 499 GCC 
<400> 250 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
50 55 60 
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Pro Val 


Glu Asp 


lie 


Ser 


Ser Asn Arg 


Tip 

lie 


i yi 




He 


Leu 


Glu 


Leu 


65 








i n 
/ u 




















80 


Asn Gly Tyr Asp 


Jri (J 


CZl -n 

vjXXI 


Tyr Ala Ala 




Val 


Phe 


Leu Gly 


Trp 


Ala 








85 




















95 




Thr Lys 


Lys 


Phe 


oxy 


Lys 


Arg 


Asn 


Thr 


IXC 


lr P 


Leu. 


Phe 


Gly 


Pro 


Ala 


100 










lUb 










1 1 n 

11U 






Thr Thr 


Gly 


Lys 


Tnr 


7i art 


lie 


Ala 


Glu 




He 


Ala 


illS 


Thr 


Val 


Pro 




115 








12 0 










1ZD 








Phe Tyr 


Gly 


Cys 


vdi 




Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Fne 


Asn Asp 


130 






135 










140 










Cys Val 


Asp 


Lys 


l v lc U 


\/a "1 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


jyieu 


Thr 


Ala 


145 
















155 










lou 


Lys Val 


Val 


Glu 


OCI 


i-iXct 


Lys 


Ala 


He 


T.^l 1 
JjC u. 


Gly Gly 


Ser 


Lys 


Val 


Arg 






lOD 










inn 










175 




Val Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


fll n 

VJT-L.il 


He 


Asp 


Pro 


Thr 


Pro 


Val 






180 










185 










190 






He Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


iiJLa 


Val 


He 


Asp 


Gly 


Asn 


Ser 




195 










200 










2 05 








Thr Thr 


Phe 


Glu 


HIS 




Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 


210 










215 










220 










Glu Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 


225 






*■> o n 
Z -5 U 










235 










240 


Glu Val 


Lys 


Asp 


rne 


irxle 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 














250 










255 




Glu His 


Glu 


Phe 


Tyr 


Vdl 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 






260 










265 










270 






Pro Ser 


Ala 


Ala 


Asp 


lie 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 




275 








280 










285 








Ala Gin 


Pro 


Ser 


Thr 


Ser 


Asp Ala Glu Ala 


Ser 


He Asn Tyr Ala Asp 


290 










295 










300 










Arg Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


305 


















315 










320 


Phe Pro 


Cys 


Arg 


vjj_n. 


Cys 


Glu Arg Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




"3 O C 










330 










335 




Phe Thr 


His 


Gly 


pi r> 

•o- J_n. 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 






340 










345 










350 






Ser Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 




355 










360 










365 








He His 


His 


He 


met 


vn_t_y 


Lys 


Val 


Pro Asp, Ala 


Cys 


Thr 


Ala 


Cys 


Asp 


370 










375 










380 










Leu Val 


Asn 


Val 


Asp 


Leu 


Asp Asp 


Cys 


He 


Phe 


Glu 


Gin 








385 








390 










395 












<210> 251 




























<211> 536 




























<212> PRT 




























<213> Artificial Sequence 




















<220> 






























<223> Mutant rep protein: rep68 


499 


GCC 














<400> 251 




























Thr Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 


1 




5 










10 










15 




Glu His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 






20 










25 










30 






Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 




35 










40 










45 








Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 


50 










55 










60 










Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 








70 










75 










80 


Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 










90 










95 




Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 










105 










110 






Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 
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115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Ala Ala 
500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 



120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val lie 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin lie Lys 

Thr Lys Thr Ala 
280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 
360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 
520 

Gly His Ser Leu 
535 



Thr Arg Asn Gly 
140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 252 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 499 GCC 



<400> 252 

Met Glu Leu Val Gly Trp Leu Val 

1 5 
Gin Trp He Gin Glu Asp Gin Ala 
20 



Asp Lys Gly He Thr Ser Glu Lys 

10 15 
Ser Tyr He Ser Phe Asn Ala Ala 
25 30 
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# 



Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Ala Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 253 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 503 GCG 
<400> 253 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 " " 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 



-271- 



Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp He Gin 

Ser Asn Ser Arg 
260 

He Met Ser Leu 
275 

Pro Val Glu Asp 

290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
455 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 
580 

He His His He 
595 

Leu Val Asn Val 
610 



165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 
280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 
360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
4 55 

Phe Phe Arg Trp 

470 

Tyr Val Lys Lys 
485 

Asp He Ala Glu 

Thr Ser Asp Ala 
520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 
600 

Asp Leu Asp Asp 
615 



170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 

475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 
540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 
620 



175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 

255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 
560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 
605 
Gin 



<210> 254 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 503 GCG 



<400> 254 
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Met 


Glu 


Leu 


Val 


1 








Gin 


Trp 


He 


Gin 








20 


Ser 


Asn 


Ser 


Arg 






35 




He 


Met 


Ser 


Leu 




50 






Pro 


Val 


Glu 


Asp 


65 








Asn 


Gly 


Tyr 


Asp 


Thr 


Lys 


Lys 


Phe 








100 


-LUX 


TVit" 

X 111. 


Gly 


Lys 






115 




Phe 


Tyr 


Gly Cys 




130 






Cys 


Val 


Asp 


Lys 


145 








Lys 


Val 


Val 


Glu 


Val 


Asp 


Gin 


Lys 








180 


He 


Val 


Thr 


Ser 






195 




Thr 


Thr 


Phe 


Glu 




210 






Glu 


Leu 


Thr Arg 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


tlU 




Asp 


Ala 






275 




Ala 


Gin 


Pro 


Ser 




290 






Arg 


Tyr 


Gin 


Asn 


305 








Phe 


Pro 


Cys 


Arg 


Phe 


Thr 


His 


Gly 








340 


Ser 


Gin 


Pro 


Val 






355 




He 


His 


His 


He 




370 






Leu 


Val 


Asn 


Val 


385 









Gly 


Trp 


Leu 


Val 


5 








Glu 


Asp 


Gin 


Ala 


Ser 


Gin 


He 


Lys 








40 


Thr 


Lys 


Thr 


Ala 






55 




He 


Ser 


Ser 


Asn 




70 






Pro 


Gin 


Tyr 


Ala 


85 








Gly 


Lys 


Arg 


Asn 


Thr 


Asn 


He 


Ala 








120 


Val 


Asn 




Thr 






135 




Met 


Val 


He 


Trp 




150 






Ser 


Ala 


Lys 


Ala 


165 








Cys 


Lys 


Ser 


Ser 


Asn 


Thr 


Asn 


Met 








200 


His 


Gin 


Gin 


Pro 






215 




Arg 


Leu 


Asp 


His 




230 






Phe 


Phe 


Arg Trp 


245 








Tyr 


Val 


Lys 


Lys 


Asp 


He 


Ala 


Glu 








280 


X 111. 


OCX. 


Asp 


Ala 






295 




Lys 


Cys 


Ser Arg 




310 






Gin 


Cys 


Glu Arg 


325 








Gin 


Lys 


Asp 


Cys 


Ser 


Val 


Val 


Lys 








360 


Met 


Gly 


Lys 


Val 






375 




Asp 


Leu 


Asp 


Asp 




390 







Asp Lys Gly He 
10 

Ser Tyr He Ser 
25 

Ala Ala Leu Asp 

Pro Asp Tyr Leu 
60 

Arg He Tyr Lys 
75 

Ala Ser Val Phe 
90 

Thr He Trp Leu 
105 

Glu Ala He Ala 

Asn Glu Asn Phe 
140 

Trp Glu Glu Gly 
155 

He Leu Gly Gly 
170 

Ala Gin He Asp 
185 

Cys Ala Val He 

Leu Gin Asp Arg 
220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 
300 

His Val Gly Met 
315 

Met Asn Gin Asn 
330 

Leu Glu Cys Phe 
345 

Lys Ala Tyr Gin 

Pro Asp Ala Cys 
380 

Cys He Phe Glu 
395 



Thr 


Ser 


Glu 


Lys 






15 




Phe 


Asn 


Ala 


Ala 




30 






Asn 


Ala 


Gly 


Lys 


45 








Val 


Gly 


Gin 


Gin 


He 


Leu 


Glu 


Leu 








80 


Lsu 


Gly 


Tm 


Ala 






95 




Phe 


Gly 


Pro 


Ala 




110 






His 


Thr 


Val 


Pro 


125 








Pro 


Phe 


Asn 


Asp 


Lys 


Met 


Thr 


Ala 








160 


OCX. 


T .T/e 

y 


v dx 


Aver 






175 




Pro 


Thr 


Pro 


Val 




190 






Asp 


Gly 


Asn 


Ser 


205 








Met 


Phe 


Lys 


Phe 


Val 


Thr 


Lys 


Gin 






240 


Val 


Val 


Glu 


Val 






255 




Lys 


Arg 


Pro 


Ala 




270 






Arg 


Glu 


Ser 


Val 


285 








Asn 


Tyr 


Ala 


Asp 


Asn 


Leu 


Met 


Leu 








320 


OCX 


Aon 

rib X 1 


j- J_ t. 








335 




Pro 


Val 


Ser 


Glu 




350 






Lys 


Leu 


Cys 


Tyr 


365 








Thr 


Ala 


Cys 


Asp 


Gin 









<210> 255 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 503 GCG 



<400> 255 



Thr 


Ala 


Gly Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 






5 










10 










15 




Glu 


His 


Leu Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 






20 










25 










30 






Lys 


Glu 


Trp Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






35 








40 










45 








Glu 


Gin 


Ala Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 
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50 

Thr Glu Trp Arg 
65 

Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 



55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 

85 

Lys Ser Met Val 

lie Gin Arg lie 
120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
23 0 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 
280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 
360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
3 90 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ala Glu 

Thr Ser Asp Ala 
520 

Gly His Ser Leu 
535 



60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
10 5 

Tyr Arg Gly He 

Thr Arg Asn Gly 
140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



Leu Phe Phe Val 
80 

Val Leu Val Glu 

95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 

335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 

365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 256 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 
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<220> 

<223> Mutant rep protein: rep40 503 GCG 



<400> 256 












Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


o o c 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp Ala Asp 


He 


Ala 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 


305 










310 






<210> 257 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep78 


<400> 257 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 



Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 
45 


Ala 


Gly 


Lys 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 










205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




2 50 










255 




Gly 


Gly 


AXcL 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








300 










510 


GCA 














He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 
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100 105 110 



Arg 


Glu 


Lys 


Leu 


He 


Gin Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 






115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly 


Gly 




130 










135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 










150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 










170 










175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 








180 










185 










190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 










205 








Pro 


Asn 


Ser Asp Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




210 










215 










220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 










230 










235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 










245 










250 










255 




Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








260 










265 










270 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






275 










280 










285 








Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




290 










295 










300 










Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 


305 










310 










315 










320 


Thr 


Lys 


Lvs 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 










325 










330 










335 




Thr 


Thr 


Glv 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








340 










345 










350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






355 










360 










365 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




370 










375 










380 










Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 


385 










390 










395 










400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 










405 










410 










415 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 








420 










425 










430 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 






435 










440 










445 








Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




450 










455 










460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


465 










470 










475 










480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










485 










490 










495 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ala 


Val 








500 










505 










510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 






515 










520 










525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 




530 










535 










540 










Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


545 










550 










555 










560 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 










565 










570 










575 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








580 










585 










590 






He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






595 










600 










605 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 


lie 


Phe 


Glu 


Gin 









610 615 620 



<210> 258 
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<211> 397 
<212> PRT 

<213> Artificial Sequence 



<220> 

<22 3> Mutant rep protein: rep52 



<400> 258 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 
20 


Glu 


Asp 


Gin 


Ala 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 










325 








Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


Gly 


Lys 


Val 




370 










375 




Leu 


Val 


Asn Val Asp 


Leu 


Asp 


Asp 


385 










390 







<210> 259 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 6 8 



510 


GCA 












Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 




10 








15 




Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 








45 








Pro 


Asp 


Tyr Leu 


Val 


Gly Gin 


Gin 






60 










Arg 


He 


Tyr Lys 


lie 


Leu 


Glu 


Leu 






75 








80 


Ala 


Ser 


Val Phe 


Leu 


Gly Trp 


Ala 




90 








95 




Thr 


He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 


105 








110 






Glu 


Ala 


He Ala 


His 


Thr 


Val 


Pro 








125 








Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 






140 










Trp Glu Glu Gly Lys 


Met 


Thr 


Ala 






155 








160 


He Leu Gly Gly Ser 


Lys 


Val 


Arg 




170 








175 




Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 


185 








190 






Cys Ala Val He Asp 


Gly Asn 


Ser 








205 








Leu Gin Asp Arg Met 


Phe 


Lys 


Phe 






220 










Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 






235 








240 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 




250 








255 




Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


265 








270 






Pro 


Lys 


Arg Val 


Arg 


Glu 


Ala 


Val 








285 








Glu 


Ala 


Ser He 


Asn 


Tyr Ala 


Asp 






300 










His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 






315 








320 


Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 




330 








335 




Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 


345 








350 






Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 








365 








Pro Asp 


Ala Cys 


Thr 


Ala Cys 


Asp 






380 










Cys 


He 


Phe Glu 


Gin 









395 



510 GCA 
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<400> 259 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 ' 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arq Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 _ 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 _ 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ala Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
515 520 525 
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Arg Leu Ala Arg Gly His Ser Leu 

530 535 

<210> 260 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 510 GCA 

<400> 260 , _ ~ _ 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

"0 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp Hxs Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ala Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 261 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 511 GCA 
<400> 261 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
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35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ^ 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 ISO 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 " 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 ' 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 ~ 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ala Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 ~ 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 
565 570 575 
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Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

lie His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
610 615 620 

<210> 262 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 511 GCA 
<400> 262 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 * " 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 " 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ala Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 " 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 
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<210> 263 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 511 GCA 
<400> 263 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ~ 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 " 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
450 455 460 
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Glu Val Lys Asp Phe Phe Arg 
465 470 
Glu His Glu Phe Tyr Val Lys 
485 

Pro Ser Asp Ala Asp lie Ser 
500 

Ala Gin Pro Ser Thr Ser Asp 
515 

Arg Leu Ala Arg Gly His Ser 
530 535 

<210> 264 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 511 GCA 



<400> 264 



f. 


Met 


Glu Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser Glu 


Lys 




1 






C 










10 








15 




o 


Gin 


Trp He 


Gin 


Glu 




Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala 


Ala 


! 




20 










25 










30 






Ser 


Asn Ser Arg 


Ser 




Tl <= 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly 


Lys 






35 










40 










45 






I y 

jr; 

. '=■ 


He 


Met Ser 
50 


Leu 


Thr 




Thr 

J J 


Ala 


Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly Gin 


Gin 




Pro 


Val Glu Asp 


He 


OCX 


OCX. 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu Glu 


Leu 


s 


65 








1 t~\ 

I u 










75 








80 




Asn Gly Tyr Asp 


Pro 


Vj-LIl 


iyr 


Ala 


Ala 


Ser 


Val 


Phe Leu Gly Trp Ala 










85 










90 








95 






Thr 


Lys Lys 


Phe 


Gly 






Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro 


Ala 






100 










105 










110 






Thr Thr Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr Val 


Pro 






115 








120 










125 








Phe 


Tyr Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn 


Asp 






130 








135 










140 










Cys 


Val Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly Lys 


Met Thr 


Ala 




145 








150 










155 








160 




Lys 


Val Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys Val 


Arg 








165 








170 








175 






Val 


Asp Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr Pro 


Val 






180 










185 










190 






He 


Val Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 






195 










200 










205 








Thr 


Thr Phe 
210 


Glu 


His 


Gin 


Gin 
215 


Pro 


Leu 


Gin 


Asp 


Arg 
220 


Met 


Phe Lys 


Phe 




Glu 


Leu Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr Lys 


Gin 




225 








230 










235 








240 




Glu 


Val Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val Glu 


Val 








245 










250 








255 






Glu 


His Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg Pro 


Ala 








260 










265 










270 






Pro 


Ser Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu Ala 


Val 






275 










280 










285 








Ala 


Gin Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 






290 








295 










300 










Arg Leu Ala Arg Gly 


His 


Ser 


Leu 


















305 








310 





















<210> 265 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 



Trp Ala Lys 

Lys Gly Gly 
490 

Glu Pro Lys 

505 
Ala Glu Ala 
520 
Leu 



Asp His Val 
475 

Ala Lys Lys 

Arg Val Arg 

Ser He Asn 
525 



Val Glu Val 
480 

Arg Pro Ala 

495 
Glu Ala Val 
510 

Tyr Ala Asp 
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<223> Mutant rep protein: rep78 512 GCT 
<400> 265 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 I 5 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 " ~ 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 ' 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ~ 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ' 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 " 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 " 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Ala 
500 505 510 



-284- 



# 



Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His 


Gly 


Ser 


Gin 


Pro 


Val 








580 


He 


His 


His 


He 






595 




Leu 


Val 


Asn 


Val 




610 







Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 
600 

Asp Leu Asp Asp 
615 



Glu Ala Ser He 

His Val Gly Met 
540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 
620 



Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 
560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 266 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 512 GCT 

<400> 266 , 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

! 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 ~ 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Ala 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 
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# 



340 

Ser Gin Pro Val Ser Val Val Lys 
355 360 
He His His He Met Gly Lys Val 

370 375 
Leu Val Asn Val Asp Leu Asp Asp 
385 390 



345 350 
Lys Ala Tyr Gin Lys Leu Cys Tyr 
365 

Pro Asp Ala Cys Thr Ala Cys Asp 
380 

Cys He Phe Glu Gin 
395 



<210> 267 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<22 3> Mutant rep protein: rep6 8 512 GCT 





<400> 267 






























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 




1 








5 










10 










15 




p. 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp Val 


Ala 


Glu 


w 








20 










25 










30 








Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








35 










40 










45 








■-jr.' 

S"1 ; 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 


* V 
£S! : 




50 










55 










60 












Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




65 










70 










75 










80 




Gin 


Phe 


Glu 


Lys 


Gly 

J. 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 












85 










90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 










100 










105 










110 








Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 


! £ 






115 










120 










125 










Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly 


Ala Gly 


Glv 


Glv 






130 










135 










140 












Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tvr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




145 










150 










155 










160 




Thr 


Gin 


Pro 


Glu 


Leu 
165 


Gin 


Trp 


Ala 


Trp 


Thr 
170 


Asn 


Met 


Glu 


Gin 


Tyr 
175 


Leu 




Ser 


Ala 


Cys 


Leu 
180 


Asn 


Leu 


Thr 


Glu 


Arg 
185 


Lys 


Arg 


Leu 


Val 


Ala 
190 


Gin 


His 




Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin 


Asn 




Pro 


Asn 
210 


Ser 


Asp 


Ala 


Pro 


Val 
215 


He 


Arg 


Ser 


Lys 


Thr 
220 


Ser 


Ala 


Arg 


Tyr 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




225 










230 










235 










240 




Gin 


Trp 


He 


Gin 


Glu 
245 


Asp 


Gin 


Ala 


Ser 


Tyr 
250 


He 


Ser 


Phe 


Asn 


Ala 
255 


Ala 




Ser 


Asn 


Ser 


Arg 
260 


Ser 


Gin 


He 


Lys 


Ala 
265 


Ala 


Leu 


Asp 


Asn 


Ala 
270 


Gly 


Lys 




He 


Met 


Ser 
275 


Leu 


Thr 


Lys 


Thr 


Ala 
280 


Pro 


Asp 


Tyr 


Leu 


Val 
285 


Gly 


Gin 


Gin 




Pro 


Val 
290 


Glu 


Asp 


He 


Ser 


Ser 
295 


Asn 


Arg 


He 


Tyr 


Lys 
300 


He 


Leu 


Glu 


Leu 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 




305 










310 










315 










320 




Thr 


Lys 


Lys 


Phe 


Gly 
325 


Lys 


Arg 


Asn 


Thr 


He 
330 


Trp 


Leu 


Phe 


Gly 


Pro 
335 


Ala 




Thr 


Thr 


Gly 


Lys 
340 


Thr 


Asn 


He 


Ala 


Glu 
345 


Ala 


He 


Ala 


His 


Thr 
350 


Val 


Pro 




Phe 


Tyr 


Gly 
355 


Cys 


Val 


Asn 


Trp 


Thr 
360 


Asn 


Glu 


Asn 


Phe 


Pro 
365 


Phe 


Asn 


Asp 




Cys 


Val 
370 


Asp 


Lys 


Met 


Val 


He 
375 


Trp 


Trp 


Glu 


Glu 


Gly 
380 


Lys 


Met 


Thr 


Ala 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 




385 










390 










395 










400 
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Ser 
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410 


He 
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Pro 


Thr 


Pro 
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Val 
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Ser 
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f~*~\ 11 
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Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 




43 5 










& a o 










A A C 






Gin 


bili 


Leu 


Thr 


7A rn 

y 


Arg 


Leu. 


Asp 


His 


Asp 


Phe 


Gly 


T ,"trc 

±jy o 


V Ct J- 


X liX 


Lys 




450 










*± z> zt 










4 60 






Glu 


Val 


Glu 


vai 


Lys 




irlic 


PVif* 

IrXIC 


Arg 


T-rn 
X J-p 


Ala 


Lys 


Asp 


J7L _L o 


Val 


Val 


*± O 3 






470 










475 










480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








485 










490 










495 


Ala 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 






500 








505 










510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 




515 










520 










525 








Arg 


Leu Ala Arg Gly His 


Ser 


Leu 


















530 










535 





















<210> 268 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep4 0 512 GCT 
<400> 268 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 ' 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 " 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 ~ 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 ' 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Ala 

275 ' 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
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# 



305 310 

<210> 269 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 516 GCG 
<400> 269 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 ~ 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 " 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ~ 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 " 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
435 440 445 
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Ser 


Arg 




c; ^ n 

j j u 










bob 






±r X w 


to 


A rn 
raX y 


fll n 


Cys 


CjIU 


Arg 












550 










XI -L to 




Gin 


Lys 


Asp 


Cys 










bfob 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 










lie 


His 


His 


He 


Met 


Gly 


Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 




610 










615 





<210> 270 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 270 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 



Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






475 










480 




Gly Ala 


-L-l to 


Lys 


Arg 


Pro 


Ala 




a q n 










495 






Lys 


Arg 




A vn 
zTtxy 


Glu 


Ser 


Val 


O v O 
















VjjX U. 


Ala 


Ser 


lie 


A esn 




Ala 


Asp 










ZJ 








His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 


















Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






555 










560 


Leu 


Glu 


Cys 


IT 11" 


XT X 


Val 


Ser 


Glu 




570 










575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 












620 










o xb 


, — 1 / — I / — 1 

GCG 














A on 

■f-ito^J 


Lys 


Gly 


X xc 


mi 


c 

OCX 


ai ii 


Lys 




10 














OCX 


Tyr 


He 


OCX 


Phe 


Asn 


Ala 


Ala 


Z o 










^ u 






Al =a 


Ala 


Leu 


A C?T"i 
rito kJ 


A an 


AT ^ 




Lys 










/LC 
*rO 










Asp 


Tyr 


LiCU 


V Ct X 




Gin 


Gin 








b U 










Arg 


He 


Tyr 


Lys 


x _i_e 


T 

Leu 


olU 


Leu 






75 










q n 
o u 


Ala 


Ser 


Val 


vne 


Leu 


taxy 


Trp 


Ala 




90 














i nr 


He 


Trp 


Leu 


iriie 


uiy 


±r x U 


an a 

nia 


l u b 










inn 
x xu 






m n 


Ala 


He 


Al a 


JXX to 


J. J.XJL 


Val 


Pro 










±Z D 








Asn 


Glu 


Asn 


Jr lit; 


irX CJ 




A C3T1 
i"ito 11 










Xft u 










lrp 


Glu 


Glu 




T 

-Lj _y & 


Met 


Thr 


Ala 






155 










1DU 




Leu Gly 


uiy 


OCX 


Xiy to 


Val 

V ct X 


y 




170 










x / D 
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nla 


Gin 


He 


A car~i 
/*ito Ly 


p-rn 
x*x ^ 


J. 11X 


p-rn 


Val 


1 O [T 

lob 










x y u 






Cys 
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Val 


x xe 


Asp 




Asn 












9 n t; 








JLIC Li. 


Gin Asp 






IT 11C 


-i-i _y o 


Phe 








ZZU 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 
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"3 a n 
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310 
























Pro 
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Met- 
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PI n 
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J' <223> Mutant rep protein: rep68 
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ffj Thr 


Ala 


Gly 


Phe 
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Glu 
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Val 
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Asp 
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Asp 


'£'< 1 








5 










10 










15 




/£ Glu 


His 
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Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 
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Ala 


GlU 








20 










25 










30 






s Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


lie 






35 










40 










45 








s i Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 


= "'. 


50 










55 










60 










r" Thr 


Glu 


Trp 


Arg 
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Val 
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Lvs 
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Glu 
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%i 65 
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He 
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Arg 


He 
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He 


Glu 


Pro 


Thr 


Leu 






115 










120 










125 
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Asn 


Trp 
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Ala 


Val 


Thr 


Lys 


Thr 


Arg 
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Gly 


Ala 


Gly 


Gly 


Gly 
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Asp 


Glu 
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Pro 
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Tyr 
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150 
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Gin 
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<210> 272 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 
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Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 



VJTl u. 


al ^ 


Tip 
lie 


ri±d 


T-J-J c? 

m o 


i in 


V Ctl 














jjU 






Asn 


rn n 


Asn 


irllG 


Pro 


rile 


Asn 


Asp 










*3 £ C 










cn ii 


m ii 

VJ7-L LI 


Ljiy 


Lys 


L V 1G L, 


i in 


al ^ 

ril d 


















lie 


T^^l 1 
UC u. 




Lriy 


DC! 




v ctl 


a m 

ril y 






*3 Q C 










4 U U 


al ^ 


\3-L 11 


lie 




iri Lj 


i in 


ir 1 LJ 


Va 1 

V ct 1 




a t n 
4 J. u 










Aid 
4 ±3 




v_y O 


al a 


V dl 


lit: 




oiy 


Aon 


OCX 


A O d 
















Leu. 


m n 


nop 


Arg 


Mo 4- 


lr life. 


Lys 












a a a 

44 O 








Asp 


Jtrlie 


ijxy 


Lys 


Vdl 


1X1 XT 


Lys 


LrXIl 








A S~ A 

46Q 










-rt- -L Ct 






m o 


vdl 


veil 


VjJl LI 


V Ct 1 






475 










480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 



525 



516 GCG 



Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly 


Gin 


Gin 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 








Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 










205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 
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# 



245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ala Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 " 310 

<210> 273 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 517 GCT 
<400> 273 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 ' 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
I 45 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 * 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
370 375 380 
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Lys 


Val 


Val 


wX LI 


C fT. 

OCX 


1-iX.cl 


l-i y o 


Al ;=* 
nld. 


lie 


Lgu 


Gly Gly Ser Lys 


Val 


Arg 


J O -J 




















o a c 










4UU 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


OCX 


ai a 


(51 n 

A 1 f\ 

4 ±U 


He 


Asp 


Pro 


Thr 


Pro 
415 


vai 


lie 


V cl-L 




OCX 




Thr 


Asn 


wet 


Cys 


Axa 


Val 


He 


Asp 


Gly Asn 


Ser 








a o n 


















430 






Thr 


Thr 


Phe 


wX LI 


XXX O 


Gin 


Gin 


rlU 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


fne 






yl o c 
*± O 3 










A A <\ 

44 U 










445 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




4. n 
*± o u 










455 










460 








Glu 


Val 

V ctx 


XJ^ o 


Zi an 


xr lit: 


Phe 


Arg 


irp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 












470 










475 










480 


OlU 


nx t> 


(51 n 




iyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










4 03 










490 










495 










c A n 
bUU 




He 


Ser 


IjlU 


Pro 
505 


Lys 


Arg 


Val 


Arg 


Glu 
510 


Ser 


Val 


I\1 a 


Vji.il 


PlTO 


Ser 


Ala 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 






DID 










520 










525 




Arcj 


±yr 


vj-LlJ. 


Asn 


Lys 


Cys 


Ser 


/ij_g 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 














535 










540 










IT 11C 


Pico 




Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


D ffc D 










550 










555 










560 


Ir lit; 


TVi 
± HX 


nlS 


Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 










565 










570 










575 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








580 










585 










590 




He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






595 










600 










605 






Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 










610 










615 










620 











<210> 274 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 517 GCT 



<400> 274 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He 


Thr 


Ser Glu Lys 


1 








5 










10 






15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser 


Phe 


Asn Ala Ala 








20 










25 






30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala Gly Lys 






35 










40 








45 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu 


Val 


Gly Gin Gin 




50 










55 








60 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr Lys 


He 


Leu Glu Leu 


65 










70 










75 




80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu 


Gly Trp Ala 










85 










90 






95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu 


Phe 


Gly Pro Ala 








100 










105 








110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala 


His 


Thr Val Pro 






115 










120 








125 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe Asn Asp 




130 










135 








140 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly 


Lys 


Met Thr Ala 


145 










150 










155 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys Val Arg 










165 










170 






175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr Pro Val 








180 










185 






190 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp 


Gly Asn Ser 






195 










200 








205 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg 


Met 


Phe Lys Phe 
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210 










215 




Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


HIS 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 










lilS 


Glu 


Phe 


Tyr 


vai 


Lys 


Lys 








260 










Pro 


Ser 


Asp Ala Asp 


lie 


Ser 


Glu 






275 










280 


AX a 


Gin 


Pro 


Ser 


Ala 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 










325 








Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


Gly 


Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp Asp 


385 










390 






<210> 275 












<211> 536 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep68 


<400> 275 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 











220 



Asp 


Phe 


Gly Lys 


vai 


Th-ir 


Lys 


^j_Ln 






235 








9 A Cl 


Ala 


Lys 


Asp His 


vai 


Val 


Kn± U. 


v ax 




250 








Z D 3 




(jiy 


Gly Ala Lys 


Lys 


Ax~CJ 


Pnro 


Ala 
















Pro 


Lys 


Arg Val 


Arg 


Pin 


O ~V 

OCX 


V ci-L 
















IjlU 


Ala 


Ser He 


Asn 


Tyr 


a 1 a 

J-\± d 








300 










His 


Val 


Gly Met 


Asn 


Leu 


JYiet 


Leu 






315 








320 


Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 




330 








335 




Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 


345 








350 






Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 








365 








Pro 


Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 



380 

Cys He Phe Glu Gin 
395 



517 GCT 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 
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# 



lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 _ 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 " 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 ~ 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 " 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Ala Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 



<210> 276 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 517 GCT 



<400> 276 




















Ser Glu Lys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp 


Lys 


Gly 


He 


Thr 


1 








5 






10 








15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 






20 








25 










30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala Ala Leu Asp Asn Ala Gly Lys 






35 








40 








45 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro Asp Tyr Leu Val Gly Gin Gin 




50 










55 








60 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu Glu Leu 


65 








70 








75 






80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 




85 








90 








95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 




100 






105 










110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala Glu 


Ala 


He 


Ala 


His 


Thr Val Pro 






115 








120 








125 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 




130 








135 








140 




Met Thr Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp 


Glu 


Glu 


Gly 


Lys 


145 






150 








155 






160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala He 


Leu 


Gly 


Gly 


Ser 


Lys Val Arg 








165 








170 








175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser Ala 


Gin 


He 


Asp 


Pro 


Thr Pro Val 
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180 










185 










190 






lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Lily 


Asn 


Ser 






195 










200 










205 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


rile 


Lys 


fne 




210 










215 










220 










Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


vj-Ln 


225 










230 










235 










24 0 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 










245 










250 










255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


ax a 








260 










265 










270 






Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys Arg Val Arg 


Glu 


Ser 


Val 






275 










280 










285 








Ala 


Gin 


Pro 


Ser 


Ala 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 




290 










295 










300 










Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 


















305 










310 
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rii <223> Mutant rep protein: rep78 
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AAC 
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Ala 


Gly 


rile 


lyr 


Hi n 




\7a 1 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


5 1 








o 










10 










15 




y= : GlU 


His 


Leu 


Pro 


hi T7- 


lie 




Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


PS j 






Z u 










25 










30 






y> Lys 


Glu 


Trp 


^_LU 


Lgu. 


rl t_> 


JrX (J 




Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 


*%! Glu 




35 










4U 










45 








Gin 


Ala 


Pro 


Leu 


Txl3T 


Val 


Hid 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




50 










55 










60 










jy ; Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 










70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 










85 










90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 








100 










105 










110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 






115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala 


Gly 


Gly 


Gly 




130 










135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 










150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 










170 










175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 








180 










185 










190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 










205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




210 










215 










220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 










230 










235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 










245 










250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp Asn 


Ala 


Gly 


Lys 








260 










265 










270 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






275 










280 










285 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




290 










295 










300 










Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 


305 










310 










315 










320 
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® 



Thr 


Lys 


Lys 


pne 


(jiy 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


lie 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


vai 


Asn 


Trp 


Thr 






355 










JSD U 


Cys 


Val 


Asp 


Lys 


Met 


vai 


ne 


Trp 




370 










3 75 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






vai 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


blU 








500 










Ala 


Gin 


Pro 


Ser 


Asn 


Ser 


Asp 


Ala 






515 










520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 




530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


545 










550 






Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 










He 


His 


His 


He 


Met 


Gly Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 




610 










615 





<210> 278 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 278 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










12 0 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 



Thr 


Tl a 
llfcr 


irp 


Leu 


lr 11C- 




Pro 


Ala 




1 *3 n 
33 U 










335 






Ala 


He 




ni o 


Thr 


Val 


Pro 


345 
















Asn 


Glu 


Asn 


iriie 


Pro 


rile 


Asn Asp 










.5 O 3 








lip 


Glu 


Glu 


rii v- 


Lys 


Met 


Thr 


Aia 








"2 q n 










1 Xc 


Leu Gly 


uiy 


OCl 


Ti\/Q 

j-iy o 


vai 


Arg 






395 










4 00 


Ala 


Gin 


He 






Thr 


Pro 


vai 




410 










ate; 




Cys 


Ala 


Val 


Tl 0 

J. J.e 




uiy 


Asn 


Ser 


425 










A "3 A 






Leu 


Gin Asp 


Arcf 




irllti 


Lys 


Phe 










445 








Asp 


Phe 


Gly 


Lys 


val 


± XI J_ 


Lys 


Gin 








A C(\ 

4bU 










Aia 


Lys 


Asp 


XllS 


Veil 


V a. J. 


Glu 


Val 






475 










480 


(jiy 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


VcL± 


Arcj 


U. 


Ser 


Val 


505 










bit) 






Glu 


Ala 


Ser 


lie 


Asn 


Tyr 


Ala Asp 










c o c 








HI S 


Val 


Gly 




Asn 


Leu 


Met 


Leu 








IT A ft 

b4 0 










wet 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






555 










560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 










575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 









620 



517 AAC 



Asp 


Lys 
10 


Gly 


He 


Thr 


Ser 


Glu 
15 


Lys 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn 
45 


Ala 


Gly 


Lys 


Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly 


Gin 


Gin 


Arg 


He 


Tyr 
75 


Lys 


He 


Leu 


Glu 


Leu 
80 


Ala 


Ser 
90 


Val 


Phe 


Leu 


Gly 


Trp 
95 


Ala 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 
125 


Thr 


Val 


Pro 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 
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145 










150 






Lys 


vax 


T 7— « 1 

vax 


/-IT 

(jj-LU 


Ser 


Aia 


Lys 


ax a 










-Lob 








Vdl 


Asp 


LrJ.n 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










J- ic 


val 


Thr 


Ser 


Asn 


'"T -y~ 

11 IX 


Asn 








iyb 










o a n 


inr 


Thr 


rne 


Glu 


His 


L>±n 


ijj.n 


Pro 




210 










215 




LiXU 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


rlX S 


225 










23 0 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








IzrXU 


nl S 


Glu 


Phe 


Tyr 


vax 


Lys 


Lys 








260 










Pro 


Ser 


Asp Ala Asp 


lie 


Ser 


Glu 






275 










280 


Axa 


(j±n 


Pro 


Ser 


Asn 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


305 










310 






Fxie 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 










325 








File 


inr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


Gly 


Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


385 










390 
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Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 



ICC 

lbb 










IbU 


He Leu Gly 


Gly 


Ser 


Lys 


Val 


Arg 


inn 

± / u 








± / b 




x-i_Lci O-LIl 11c 




rl vj 


1 ll-L 


rlU 


Val 


lob 






ion 
ISO 






tys va.i 


±±e 


Asp 

O A C 

Z Ub 


<jxy 


Asn 


Seir 


JjcU nop 


ax g 

1 T A 

AAV 




Irlic 


Lys 




Asp Phe Gly 


Lys 


Val 


Thr 


Lys 


Gin 


o o c 










O /I A 

Z4 U 


Ala Lys Asp 


His 


Val 


Val 


Glu 


Val 


O C A 

250 








o c c 

255 




(jj.y t^xy Axa 


Lys 


Lys 


Arg 


Pro 


ax a 


O f~ IT 

265 






270 






Pro Lys Arg 


Val 


Arg 
285 


Glu 


Ser 


VaX 


Glu Ala Ser 


lie 
3 00 


Asn 


Tyr 


AXa 


Asp 


His Val Gly 


Met 


Asn 


Leu 


Met 


Leu 


315 










32 0 


Met Asn Gin 


Asn 


Ser 


Asn 


He 


Cys 


330 








335 




Leu Glu Cys 


Pne 


Pro 


vax 


Ser 


GXU 


345 






350 






Lys Ala Tyr 


Gin 


Lys 
365 


Leu 


Cys 


Tyr 


Pro Asp Ala 


Cys 
380 


Thr 


Ala 


Cys 


Asp 


Cys He Phe 


Glu 


Gin 








395 
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He Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


10 










15 




Ser Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 








30 






Ser Asp 


Met 


Asp 


Leu 
45 


Asn 


Leu 


He 


Glu Lys 


Leu 


Gin 

60 


Arg 


Asp 


Phe 


Leu 


Ala Pro 


Glu 
75 


Ala 


Leu 


Phe 


Phe 


Val 
80 


Phe His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 




Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 








110 






Tyr Arg 


Gly 


He 


Glu 
125 


Pro 


Thr 


Leu 


Thr Arg Asn 


Gly 


Ala 


Gly 


Gly 


Gly 






140 










He Pro 


Asn 
155 


Tyr 


Leu 


Leu 


Pro 


Lys 
160 


Trp Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 








190 






Glu Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin 


Asn 
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Pro 


Asn 


Ser 


Asp 


iild 


Pro 


vai 


lie 




Z1U 














TUT 


blU 


Leu 


vai 


biy 


Trp 


Leu 


vai 












0 *3 n 
Z3 U 






bin 


Trp 


Tin 

lie 


bin 


blU 


Asp 


ijin 


Ala 


















Cav 
DCX 


A an 


OCI 


ril y 


OCT 1 




Tip 


Lys 








OCA 
Z O U 










lie 




OCl 


Leu 


X ill 


ijy s 


X 111 


rila 






07c 










Ton 
Z 0 U 




vdl 


r*i n 
blU 


Asp 


lie 


Ser 


Ser 


Asn 




O Q A 

z y u 










O Q C 




rifall 


vjriy 


iyr 


Asp 


rlO 


Vj_LIi 


iyr 


Hia 


















1 111 


Lys 


Lys 


Jrne 


biy 


Lys 


Arg 


Asn 










325 








Tnr 


Thr 


biy 


Lys 


Thr 


Asn 


lie 


Ala 








34 0 










-true 


±yr 






T7"=s "1 
V al 


Asn. 


i-n 

Trp 


Thr 






-1 r r 

355 










360 


Cys 


vai 


Asp 


Lys 


Met 


Vai 


He 


Trp 




37 0 










375 




Lys 


vai 


vai 


blU 


Ser 


Ala 


Lys 


Ala 


"D O [T 

job 










1 Cl f\ 

390 






V al 


Asp 


biri 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








Tl ^ 

lie 


Vai 


x 111 


Ser 


Asn 


Thr 


Asn 










420 










illl 


lill 


iriie 


Glu 


His 


Gin 


Gin 


Pro 
















>1 A rt 

44 U 




Leu 


inr 


Arg Arg 


Leu Asp 


IllS 




450 










455 




blU 


vai 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


/I C IT 

46b 










470 






bill 


T_J -J 
Hi S 


Glu 


Phe 


Tyr 


Vai 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Asn 


Ser Asp 


Ala 






515 










520 


Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 




530 










535 





<210> 280 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 280 



Met 
1 


Glu 


Leu 


Vai 


Gly 
5 


Trp 


Leu 


Vai 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 








55 




Pro 


Vai 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 



Arg 


OCl 


Lys 


X 111 


oer 


Al a 
Ala. 


Arg 


Tyr 








z z u 










no IJ 


Lys 


ul y 


Tl p 

ne 


Xlll 


ocl 


blU 


Lys 
















O /I A 

z4U 


C 1 , -y- 


iyr 


lie 


OCi 


jrne 


Asn 


Aia 


Aia 




Z DU 














Til -3 


Til a 
Aid 


T 

Leu 


Asp 


Asn 


Ala 


biy 


Lys 


Zoo 










O "7 A 
Z / U 






rl \j 


Ao£/ 


lyr 


Leu 


v al 


uiy 


bill 


bill 










Z CS 3 








Arg 


ne 


Tyr 


Lys 


Tl i=a 

lie 


Leu 


blU 


Leu 








"3 A A 

iUU 










Eld 


Ser 


vai 


rile 


Leu 


ril 

biy 


Trp 


Aia 






jib 










*3 O A 


± 111 


lie 


irp 


Leu 


XT llC 


biy 


jrro 


Si a 

Aia 




0 "> t\ 
330 










335 




r*~\ 1 1 

ulU 


al = 

Ala. 


Tl 

lie 


Ala 


T_T -J a 

HI s 


Tnr 


vai 


Pro 


*5 A TZ 

345 










350 






Asn 


blU 


Asn 


irne 


Pro 


rile 


Asn 


Asp 










365 








Trp 


C* 1 n 
blU 


bill 


biy 


Lys 


lyiec 


Tnr 


Aia 








3 80 










Tl ^ 

lie 


Leu 


Pl-, r 
biy 


biy 


r 1 j-. v 
OCI 


Lys 


vai 


Arg 






3 95 










400 


Ala 


bill 


Tip 

ne 


Asp 


Pro 


Tnr 


Pro 


vai 




a 1 a 
4 1U 










41b 




Cys 


Ma 


v ai 


Tl 

lie 


Asp 


f"*l Tr 

biy 


Asn 


Ser 


A O [T 










430 






T .01 1 


vjlll 


AcdJJ 


Arg 


1*1 c; L 


xrllcj 


Lys 


triLG 


















Asp 


rue 


biy 


Lys 


Vai 


Tnr 


Lys 


tjrin 








4 60 










Ala 


Lys 


Asp 


HIS 


vai 


v al 


f 1 11 

blU 


vai 






475 










480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Vai 


Arg 


Glu 


Ser 


Vai 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 









517 AAC 



Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Vai 


Gly 


Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Vai 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Vai 


Pro 








T 1 r 

lib 










120 


Phe 


Tyr 

"I O A 
1 J U 


Gly 


Cys 


Val 


Asn 


Trp 
135 


Thr 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 
165 


Ala 


Lys 


Ala 


vdl 


Asp 


bin 


Lys 
180 


Cys 


Lys 


Ser 


Ser 


He 


Val 


Thr 

i r> r 

195 


Ser 


Asn 


Thr 


Asn 


Met 
200 


± ill. 


±I1J_ 


trlLG 


Glu 


His 


Gin 


(jin 
215 


Pro 


pi,, 


Leu 


inr 


Arg Arg 


Leu 


Asp 


tin r-. 

rllS 


1 O r 










230 






Glu 


Val 


Lys 


Asp 


Phe 
245 


Phe 


Arg 


Trp 


UrlU 


MIS 


GlU 


Phe 


Tyr Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 
290 


Pro 


Ser 


Asn 


Ser 


Asp 
295 


Ala 


Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 


305 










310 







<210> 281 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 
<400> 281 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 
85 


Glu 


Ser 


Tyr 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 



245 



# 

125 



Asn 


Glu 


Asn 


rfie 


Pro 


file 


Asn Asp 


















Trp 


Glu 


Glu 


(jiy 


Lys 


Met 


Thr 


Ala 






155 










160 


lie 


Leu Gly 


Gly 


Ser 


Lys 


vai 


Arg 




170 










175 




Aia 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


lob 










T Ci A 

iy u 






Cys 


Ala 


Val 


lie 


Asp 


Gly 


Asn 


Ser 










one 
Z V o 








Leu 


Gin Asp 


Arg 


Met 


TV1_ 

Phe 


Lys 


Ptie 








o o n 










Asp 


Phe 


Gly 


Lys 


val 


Tnr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 




Val 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 










285 








Glu 


Ala 


Ser 


lie 


Asn 


Tyr 


Ala 


Asp 








300 










bio 


GCA 














lie 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg Asn 


Gly 


Ala Gly 


Gly Gly 








140 










lie 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


1 or 

185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 






-300- 













dCl 


noil 


Del 






OX11 


11c 


Lys 








Z b U 










Tip 


1 JC L> 


O C; J- 


i-J~ u. 


Thr 


-I— 1 y 0 


Tim- 

.L 11J- 


Al 3 






O H CZ 

^ /b 










0 q n 


7-1 

Pro 


T7^ 1 

V al 


bill 


Asp 




Ser 


Ser 


Asn 


















rial! 




iyi 








xyx 


AT 3 


q n c 
















J. III. 


Lys 


T 

Lys 


irlltr 




Lys 


Arg 


A on 
i-ifc.il 










"DOC 

jib 








Tiir 


Tiiir 




Lys 


Thr 


Asn 


xxe 


71I 








34 0 










rile 


Tyr 


kjiy 


Cys 


vax 


Asn 


Trp 


Tiir 






"") C C 

J bb 










3 60 


Cys 


vai 


Asp 


Lys 


Met 


val 


xxe 


Trp 




3 70 










3 75 




Lys 


vai 


vax 


GXU 


Ser 


Ala 


Lys 


Ala 


■3 or 
JOO 










"i n A 






V C± _L 


Asp 


nln 


Lys 


Cys 


Lys 


Ser 


OCl 










405 








Tip 

lie 


val 


Txir 


Ser 


Asn 


Thr 


Asn 


Mf a4~ 








420 










TnX 


Til IT 


Pile 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


LjIU 


Leu 


Thr 


Arg Arg 


Leu Asp 


HIS 




450 










455 




IjlU 


v3l± 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


4ob 










470 






ulU 


±11 S 


Pin 
ulU 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








rlU 




Asp 


Ala 


Asp 


He 


Ser 


uiu 








500 










Aia 


Cjin 


Pro 


Ser 


Thr 


Ala Asp 


TIT _ 

Ala 






515 










520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 




530 










535 




Pxie 


Pro 


Cys Arg Gin 


Cys 


Glu 


Arg 


545 










550 






File 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 








He 


His 


His 


He 


Met 


Gly Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 




610 










615 





<210> 282 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 282 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 



r\X. a 


a 1 a 

Ala 


Leu 


Asp 


Asn 


/\Xci 


Hi T T 

aiy 


Lys 


O iC cr 
ZOO 










^ /U 






rl O 


Asp 


iyr 


Leu 


V ctl 


f^l -IT- 
kjxy 


ri"] 
kjlli 


^aXIl 










0 0 r~ 
ZOD 








Arg 


lie 


m 

Tyr 


Lys 


lie 


Leu 


LrlU 


Leu 








JUU 










Ala 


Ser 


val 


irne 


Leu 


^xy 


1 rp 


Aia 






ilb 










*d 0 n 


I -1 V-i -y 
1 Lis. 


116 


lrp 


Leu 


irne 


kjxy 


JrxO 


Aia 














"3 "3 C 




Hi n 
bill 


Ala 
Ala 


Tl 0 
11c 


Hid 


HIS 


T 1 Vt -v- 


V dl 


"D-r*P 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 








Trp 


blU 


talU 


P 1 t r 

t-iiy 


Lys 


Met 


Thr 


Ttl . 

ax a 








3 80 










lie 


Leu 


tniy 


pi 

LrXy 


Ser 


Lys 


vai 


Arg 






3 95 










400 


Ala 


bin 


lie 


Asp 


Pro 


Thr 


Pro 


vax 




410 










415 




Cys 


Ala 


Val 


Tl - 

ixe 


Asp 


P 1 T T- 

GXy 


Asn 


Ser 


425 










430 






Leu 


Lrin 


Asp 


Arg 


jyiec 


Tl V-t ^-1 

fne 


Lys 


pne 










445 








Asp 




P"l X T 


xys 


vai 


Thr 


Lys 


PI t1 

LiXn 








4 60 










Aid 


Lys 


Asp 


XllS 


T7ra 1 

vai 


vax 


Hi 11 
bill 


vax 






475 










(1 Oft 

480 


Cjiy 


biy 


Ala 


xys 


Lys 


Arg 


Pro 


ax a 




490 










4 95 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


•7. -1 _ 
Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








His 


Val 


p n . - 
Gly 


Met 


Asn 


Leu 


Met 


Leu 








540 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


lie 


Cys 






555 










560 


Leu 


Glu 


Cys 


Phe 


Pro 


T T ^ "1 

Val 


Ser 


Glu 




570 










575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 














620 










518 


GCA 














Asp 


Lys 


(jly 


Tl„ 

lie 


inr 


Ser 


GlU 


Lys 




10 










15 




Ser 


Tyr 


lie 


Ser 




Asn 


Ala 


Ala 


25 










30 






r±J.cL 


raXcl 


Leu 


Asp 


Asn 


Hid 


Hi u 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 



-301- 



85 90 95 





Thr 


ijys 


Lys 


Phe 


biy 


Lys 


Arg 


Asn. 


Thr 


Tl o 


Trp 


Leu 


■OH** 




"D -y-/-N 

if JL <_> 


i-i _L d 










100 




























Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 




lalU 


Hla 


He 


Ala 


XIX © 


XXI XT 


Val 


r LU 








115 




















1 7^ 










Til-, 

pne 


Tyr 


Gly 


Cys 


vai 


Asn Trp 


Thi? 


Asn 


VjlU 


Asn 


Phe 


JrJlO 


DVio 
rrllc 


7A an 








i in 

liU 










135 










140 












Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


lalU 


Glu 


Gly 


Lys 


Met 


Thr 






14b 










150 










155 










i fin 

J. D \J 




Lys 


val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


i ie 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Hry 












165 










1 7fl 










175 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Liin 


He 


Asp 


Pro 


Thr 


Pro 


vai 










180 










185 










190 








lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








195 










200 










£ U -> 










Tnr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


jyieti 


Phe 


Lys 


±rne 






Z 1U 










215 










220 












Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 


Asp 


Phe 


Gly 


Lys 


vai 


Thr 


Lys 


vjin 




225 










230 










235 














Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala 


Lys 


Asp 


His 


val 


Val 


Glu 


vai 












245 










250 










255 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Aia 










260 










265 










270 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


17^ 1 

V ell 


irv; : 






275 










280 










Zoo 










A±a 


Gin 


Pro 


Ser 


Thr 


Ala Asp Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 


. h: 




^2 y u 










295 










300 












Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 




JUJ 










310 










315 










9 r> 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


:= 










325 










330 










335 






Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 










340 










345 










350 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


lyr 








355 










360 










Of c 
J D 3 








3 . 


He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






370 










375 










380 












Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 










385 










390 










395 














<210> 283 






























<211> 536 






























<212> PRT 






























<213> Artificial Sequence 






















<220> 
































<223> Mutant rep protein: rep68 


518 


GCA 
















<400> 21 


33 






























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




1 








5 










10 










15 






Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 










20 










25 










30 








Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


lie 








35 










40 










45 










Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 






50 










55 










60 












Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


vai 




65 










70 










75 










o u 




Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 












85 










90 










95 






Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 










100 










105 










110 








Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 








115 










120 










125 










Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly 


Ala Gly Gly 


Gly 






130 










135 










140 











-302- 



m 



Asn 


Lys 


vax 


vax 


Asp 


Glu Cys 


Tyr 


14 5 










150 






Thx 


^xn 


Pro 


tjXU 


Leu 


Gin Trp 


Ala 










16b 








Ser 


Aia 


Cys 


Leu 


Asn 


Leu 


Thr 


bill 








1 Q A 

X o U 










T 

LeU 


JL XIX 




V dX 


oci 


vj±n 


Thr 








x y o 










o n n 




AS 1*1 


OCX 


Asp 


Zi 1 a 


Pro 


vax 


Tip 




z x u 










ni r 

A lb 




l v iCL. 


ulli 


Leu 


vax 




Trp 


Leu 


vdl 


zzb 










U 






vjj.n 


Trp 


He 


Gin 


blU 


Asp 


Gin 


Ala 










.44b 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










XXe 


jyieu 


Ser 


Leu 


Thr 


Lys 


Thr 


Aia 






275 










280 


Pro 


vai 


Glu Asp 




Ser 


Ser 


Asn 




O O l"\ 


















Tyr 


Asp 


Pro 


Gin 


Tyr 


Aia 


one 










J1U 






±11 JT 


Lys 


Lys 


Phe 


vjjiy 


Lys 


Arg 


Asn 










325 








inr 


Tnr 


Gly Lys 


Thr 


Asn 


lie 


Aia 








340 










IrllC 


iyr 


Gly Cys 


Vdl 


Asn 


Trp 


T 1 Vi -k* 
1111 






355 










-> f r\ 

360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


lie 


Trp 




J /u 










"3 ""7 IT 




Lys 


vai 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


o o c 
Job 










inn 

-}yo 






vdl 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








Tl o 
lie 


vdl 


Thr 


Ser 


Asn 


Thr 


Asn 


i v iet 








420 










Thr 


Thx 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


bill 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






(jXU 


riXS 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ala Asp 


Ala 






515 










520 


Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 




530 










535 





<210> 284 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 
<400> 284 

Met Glu Leu Val Gly Trp Leu Val 

1 5 
Gin Trp He Gin Glu Asp Gin Ala 
20 

Ser Asn Ser Arg Ser Gin He Lys 

35 40 
He Met Ser Leu Thr Lys Thr Ala 




x ie 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






IjO 










lb U 


xrp 


X XIX 


A an 


i w ie u 


ri~\ n 

VjX U. 


ulli 


iyr 


XiC u. 




i 7n 
X / u 










I/O 




A rrr 
ril y 


Lys 


rilu 


J— i3 LI 


v dx 


rilcl 




nib 


IOC 
X OD 










iyu 






ulu 


CXI n 




T 

Lys 


^x u. 


7\ ari 
iT.oll 


vjXII 


Asn 










one; 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 










9 9 n 












T .T7"C3 

±j y s 


ui y 


Tl 
X xc 


X 11X 


OCX 


OX LL 








O "3 C 










1 A f\ 


OCX 


iyr 


lie 




T) nCl 

JtrXie 


Asn 


nld 


Ala 




z bU 










o c c 




A 1 ^ 
Aid 


ax a 


Leu 


Asp 


Asn 


Axa 


^xy 


Lys 


•~i s~ f— 

2 65 










270 






Pro 


Asp 


Tyr 


Leu 


vai 


vjXy 


taXn 


(jin 


















Arg 


ne 


Tyr 


Lys 


Tl* 

i ie 


Leu 


pi,, 

bill 


Leu 








*3 n n 
6 U U 










Aid. 


Ser 


vax 


±rne 


Leu 


biy 


Trp 


Ala 






Jlo 










*2 o n 
o ^ U 


X I1X 


ile 


irp 


Leu 


±r ilt- 


uiy 


Ir x Cj 


Hid. 














jib 




Pin 


Aid 


xxe 


7\1 a 
/IX d 


Hi s 


i in 


Val 


rlU 












otrri 
.io U 






Asn 


m n 
(jl u 


Asn 


rue 


Pro 


rae 


Asn 


Asp 










ib J 








Trp 




bill 


viixy 


Lys 


l v lcC 


Tin v 
XIlx 


Ala 
Aid 








q q n 
J5 o U 










Tip 

lie 


Leu 


Pi 

vjxy 




O -y~ 
OCX 


Lys 


vdl 


A "K~fT 

ax y 






"3 Q C 










/inn 
4 UU 


a! ^ 

Aid 


m n 

kJXIl 


11c 


Asp 


JrlO 


Xill 


rl O 


v dl 




it 1 n 

41U 










4X5 




Cys 


Aia 


vai 


lie 


Asp 


t^iy 


Asn 


Ser 


/or 

425 










430 






Leu 


uin 


Asp 


Arg 


i v i e l. 


rile 


Lys 


rile 










445 








Asp 


±rne 


r*i T7- 
tjiy 


Lys 


vax 


Tnr 


Lys 


bin 








460 










AT ^ 

rl±d 


T ,T7C 

xi^y o 


ribjJ 


nx o 


"1 

v dX 


v dx 


vJJX U. 


v dx 






475 










480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


Ile 


Asn 


Tyr 


Ala 


Asp 



525 



518 GCA 



Asp 


Lys 


Gly 


Ile 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


Ile 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 
45 


Ala 


Gly 


Lys 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 



-303- 





5 0 










55 




Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr Asp 


Pro 


Gin Tyr 


±\± a. 










O IT" 

85 








1 IlX 


Lys 


Lys 


irne 




Lys 


Arg 


Asn 








10 0 












Thr Gly 


Lys 


inr 


Asn 


lie 


Ala 






115 










LA U 


irlie 


Tyr 


/IT , r 

Gly 


Cys 


Veil 


Asn 


Trp 


LL1JL 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


14 5 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 








vai 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 






Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


HI S 


225 










230 








Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








brlU 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser Asp Ala Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ala Asp 


Ala 




290 










295 




Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 


305 










310 






<210> 2i 


35 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep78 


<400> 285 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


lie 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 











60 



Ax~cj 


lie -lyx liy J=> 


He 


Leu 


vaX LI 


Lgu 












OA 
O \J 


/-i-L d 


ocX Vdi xrlie 


Leu Gly 


irp 


i-ilci 










95 




, 

1 n.x~ 


lie up lieu 


Phe 


Gly 


irl U 


rild 


105 






110 








Ala He Ala 


His 


Thr 


V ciJ. 


JtriU 






125 








.noil 


Glu Asn Phe 


Pro 


Phe 


Asn 


ASp 




140 










irp 


Glu Glu Gly 


Lys 


Met 


llll" 


Hid 




155 








i fin 

X O \J 


ixe 


Leu Gly Gly Ser Lys 


Vdl 


Arcj 




170 






1 / D 




Aia 


Gin He Asp 


Pro 


Thr 


P3TO 


val 


-Loo 






190 






Cys 


Ala Val He Asp Gly 


Asn 


Ser 






205 








Leu 


Gin Asp Arg Met 


Phe 


Lys 


T)T-i n 




220 










Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


n~\ n 
kjin 




235 








240 


Ala 


Lys Asp His 


Val 


Val 


Glu 


Val 




250 






255 




Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


265 






270 






Pro 


Lys Arg Val Arg Glu 


Ser 


Val 






285 








Glu 


Ala Ser He 


Asn 


Tyr 


Ala 





300 



519 GCG 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg Asn Gly Ala Gly 


Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 







-304- 



Leu. 




His 


Val 


Ser 


bill 


1 11X 


Pin 
bill 






195 










o r\ n 
z U U 


JrX D 


Asn 


Ser Asp Ala 


irJL O 


\7a 1 
Val 


Tie 
11c 




zIU 










2 lb 




Fieu 


CjXU 


Leu 


T 7~ 1 

Val 


Gly 


Trp 


Leu 


val 












A6\J 






oxn 


Trp 


lie 


bin 


G1U 


Asp 


pi T-i 


TV "1 9 

Ala 










A *± o 








Cor 

OCX. 


Aon 


Ser 


Arg 


Ser 


bill 


Tip 
lie 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


lays 


x ill 


rii d 






275 










ion 

280 


Px~o 


"t 7 » "I 

Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




o q n 

zyu 










Tor 

z y b 






y 


Tyr 


Asp 


Pro 


PI n 

bin 


iyr 


Hid 


3 05 










310 






Tliir 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










n n r 

J2b 








Tlix 


Tnr 


Gly Lys 


Thr 


Asn 


lie 


Ala 








340 












Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Iiys 


val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


IOC 

job 










3 90 








Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








Tic, 


Val 


Tnr 


Ser 


Asn 


Thr 


Asn 


i v iec 








420 










TVi ■v* 
1 11 X 


i hit 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 




Leu 


Thr Arg Arg 


Leu Asp 


His 




450 










455 




blU 


T7-. 1 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






o;i-U. 


tr-J c! 
rtls 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 










O ^> -y- 


Asp 


Ala 


Asp 


He 


Ser 


Pin 

blU 








500 












P.1 n 

bill 


Pro 


Ser 


Thr 


Ser 


Ala 


Aia 






515 










520 


Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser 


Arg 




530 










535 




Phe 


Pro 


Cys 


Arg Gin 


Cys 


Glu 


Arg 


545 










550 






File 


Tnr 


His 


Gly Gin 


Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 








He 


His 


His 


He 


Met 


Gly Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 




610 










615 





<210> 286 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 
<400> 286 

Met Glu Leu Val Gly Trp Leu Val 

1 5 
Gin Trp He Gin Glu Asp Gin Ala 



pi \i 
blU 


Pin 

bin 


Asn 


Lys 


bill 


Asn 


bin 


Asn 








one 








Arg 


Ser 


Lys 


Thr 


Sex" 


Aia 


Arg 


Tyr 








nnn 

220 










Asp 


Lys 


pi tr 
biy 


Tl <= 
lie 


Trlx" 


Ser 


Pin 

blU 


Lys 
















1 / n 

240 


O ^ V- 

OCX 


Tl 7*V~ 

iyr 


11c 


OCX 


"Dn 


Asn 


aia 

Ala 


Ala 




1 c~ r\ 

2 bU 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 
Aid 


PI 17 

oiy 


Lys 


n/"r 

A b b 










1 *"7 n 






irX O 


Asp 


TH 7>- 

iyr 


Leu 


val 


PI 17 

briy 


P 1 y» 

bin 


Pi Tl 

bin 










285 








Arg 


lie 


Tyr 


Lys 


Tl Q 

He 


Leu 


G1U 


Leu 








1 A r\ 

300 










Aia 


Ser 


vai 


TIL _ 

jfne 


Leu 


Gly 


Trp 


T\ "1 . — 






315 










32 0 


Thr 


Tl « 

1 ie 


Trp 


Leu 


rne 


Gly 


Pro 


7V 1 -1 

Aia 




330 










335 




pi n 

ulU 


Aia 


Tl ■=. 

lie 


Aia 


xllS 


Thr 


vai 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 








Trp 


pi 11 


Pi Tt 

blU 


nil,. 

biy 


Lys 


me u 


Thr 


Aia 








3 80 










lie 


Leu 


Giy 


f~* T t r 

Gly 


Ser 


T t m 

uys 


vai 


Arg 






395 










400 


Aia 


pi >-» 
bin 


Tl 

lie 


Asp 


Pro 


Thr 


Pro 


vai 




410 










415 




Cys 


Ala 


17-. T 

vai 


Tl * 

He 


Asp 


Gly 


Asn 


Ser 


425 










430 






Leu 


pi n 
bin 


Asp 


Arg 


Met 


rne 


Lys 


rne 










445 








Asp 


pne 


Gly 


Lys 


T7^ 1 

Val 


Thr 


T * 

Lys 


Gin 








460 










Ala 


T tin 

Lys 


Asp 


His 


Val 


TT_ 1 

Val 


Glu 


Val 






475 










480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


val 


Arg 


Glu 


Ser 


Val 


505 










510 






r~* ~l 1 1 
GlU 


Ala 


Ser 


Tl- 

lie 


Asn 


Tyr 


Ala 


Asp 










525 








rilS 


vai 


biy 


wec 


Asn 


Leu 


iYiec 


Leu 








540 










nd^ 4- 

Met 


Asn 


Gin 


7\ nr> 

Asn 


Ser 


Asn 


tt . 

lie 


Cys 






555 










560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 










575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 














620 










519 


GCG 














Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 
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20 










25 










30 








Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp Asn 


nld 




T.1TC3 

i_iy o 








35 










40 










A CT 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr 


Leu 


vax 


uxy 










50 










55 










60 












Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn Arg 


He Tyr Lys 


Tin 

j. xe 


Leu 


IjXU 


Leu 




65 










70 










75 










o n 

a 0 




Asn Gly 


Tyr Asp 


Pro Gin Tyr 


A±a 


Ala 


Ser 


Val 


Phe 


Leu 


ijxy 


Trp 


iila 












85 










90 










95 






Thr Lys 


Lys 


Phe 


Gly Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


me 


i^xxy 


rro 


riXcx 










100 










105 










110 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


XT-! i~t 

riXS 


Thr 


vax 


Pro 








115 








120 










125 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


rile 


Asn 


/\sp 






130 










135 










14 0 












Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




145 










150 










155 










160 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


VaX 


Arg 


~ „ 










165 










170 










175 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Tnr 


Pro 


val 










180 










185 










190 






it: 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


GXy 


Asn 


Ser 


as:: : 






195 










200 










205 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


pne 


Lys 


pne 


3 ! S! ! 




210 










215 










220 










4=: 


Glu 


Leu 


Thr Arg 


Arg 


Leu Asp 


His 


Asp 


Phe 


Gly Lys Val 


inr 


Lys 


pin 

bin 




225 










230 










235 










24U 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala Lys Asp His Val 


Val 


GXu 


TT-, ~l 

vax 












245 










250 










"i c c 

255 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Axa 


f"; 








260 










265 










270 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro Lys Arg Val Arg 


Glu 


Ser 


vax 


I : 






275 










280 










285 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Ala 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 






290 










295 










300 












Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 




305 










310 










315 










320 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


lie 


Cys 












325 










330 










335 






Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 










340 










345 










350 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








355 










360 










365 










He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






370 










375 










380 












Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 










385 










390 










395 














<210> 287 






























<211> 536 






























<212> PRT 






























<213> Artificial Sequence 






















<220> 
































<22 3> Mutant rep protein: rep68 


519 


GCG 
















<400> 287 






























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




1 








5 










10 










15 






Glu 


His 


Leu 


Pro Gly 


He 


Ser Asp 


Ser 


Phe 


Val 


Asn Trp 


Val 


Ala 


Glu 










20 










25 










30 








Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








35 










40 










45 
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<210> 288 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<22 3> Mutant rep protein: rep40 
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510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 



525 
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<400> 288 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

15 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 " 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 150 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 ' 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 ~ 230 '~ 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 ^ 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 ' 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Ala Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 289 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 598 GCA 
<400> 289 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 ' 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 " " 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 
115 120 125 
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<210> 290 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
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<223> Mutant rep protein: rep52 
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Ser 


Glu 


345 










350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 










365 








Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 
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Lys 


Glu 


Trp 


Glu 








So 






G1U 


bin 


TV "1 -» 

Aia 


Pro 






n 








Tnr 




Trp 


Arg 




o b 










Gin 


Pne 


Glu 


Lys 




Tnr 


Thr 


Gly 


val 










100 




Arg 


Glu 


Lys 


Leu 








lib 






Pro 


Asn 


Trp 


Ftie 






130 








Asn 


Lys 


val 


val 












5 : 


Thr 


Gin 


Pro 


Glu 




Ser 


Ala 


Cys 


Leu 


f" : 1 








180 




Leu 


Thr 


His 


Val 












ss«: t 

£ Li 


Pro 


Asn 


Ser 


Asp 
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Met 


Glu 


Leu 


Val 
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b 










Gin 


Trp 


lie 


Gin 




Ser 


Asn 


Ser 


Arg 










260 




He 


Met 


Ser 


Leu 








275 






Pro 


Val 


Glu 


Asp 






290 








Asn 


Gly 


Tyr 


Asp 




305 










Thr 


Lys 


Lys 


Phe 




Thr 


Thr 


Gly 


Lys 










340 




Phe 


Tyr 


Gly 


Cys 








355 






Cys 


Val 


Asp 


Lys 






370 








Lys 


Val 


Val 


Glu 




385 










Val 


Asp 


Gin 


Lys 




He 


Val 


Thr 


Ser 










420 




Thr 


Thr 


Phe 


Glu 








43 5 






Glu 


Leu 


Thr 


Arg 






450 








Glu 


Val 


Lys 


Asp 
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Glu 


His 


Glu 


Phe 




Pro 


Ser 


Asp 


Ala 










500 




Ala 


Gin 


Pro 


Ser 








515 






Arg 


Tyr 


Gin 


Asn 






530 








Phe 


Pro 


Cys 


Arg 



545 












zb 




Leu 


Pro 


Pro 


Asp 


OC1 


Asp 








a n 
4 U 






Leu 


Thr 


vai 


Aia 


Glu 


Lys 






r— r— 

bb 










Val 


Ser 


Lys 


Ala 


Pro 




70 












Glu 


Ser 


Tyr 


Phe 


His 


85 










90 


Lys 


Ser 


Met 


vai 


Leu Gly 










105 




lie 


Gin Arg 


lie 


Tyr Arg 








120 






ax a 


Val 


Thr 


Lys 


Thr Arg 






135 








Asp 


Glu 


Cys 


Tyr 


He 


Pro 




150 










Leu 


Gin Trp 


Ala 


Trp 


Thr 


165 










170 


Asn 


Leu 


Thr 


G1U 


Arg 


Lys 










185 




Ser 


Gin 


Thr 


/"lit-. 

Gin 


Glu 


Gin 








200 






Ala 


Pro 


Val 


He 


Arg 


Ser 






215 








/~* 1 t t 

Gly 


Trp 


Leu 


vai 


Asp 


Lys 




230 










Glu 


Asp 


Gin 


Ala 


Ser Tyr 


245 










250 


Ser 


Gin 


He 


Lys 


Ala 


Ala 










265 




Thr 


Lys 


Thr 


Ala 


Pro 


Asp 








280 






He 


Ser 


Ser 


Asn 


Arg 


He 






295 








Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 




310 










Gly 


Lys 


Arg 


Asn 


Thr 


He 


325 










330 


Thr 


Asn 


He 


Ala 


Glu 


Ala 










345 






Asn 


Trp 


Thr 


Asn 


Glu 








360 






Met 


Val 


He 


Trp 


Trp 


Glu 






375 








Ser 


Ala 


Lys 


Ala 


He 


Leu 




390 










Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


405 










410 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 










425 




HIS 


Gin 


Gin 


Pro 


Leu 


Gin 








440 






Arg 


Leu Asp 


rilS 


Asp 


Phe 






455 








Phe 


Phe Arg 


Trp 


Ala 


Lys 




470 










Tyr 


Val 


Lys 


Lys 


Gly Gly 


485 










490 


Asp 


He 


Ser 


Glu 


Pro 


Lys 










505 




Thr 


Ser Asp 


Ala 


Glu 


Ala 








520 






Lys 


Cys 


Ser 


Arg 


His 


Val 






535 








Gin 


Cys 


Glu 


Arg 


Met 


Asn 




550 












30 





Asp 


Leu 


Asn 


Leu 


Tip 






45 








Leu 




Arg Asp 


irne 


Leu 




o u 










G1U 


J\ J, a. 


Leu 


Till yi 

Pne 


pne 


vai 


TC 

/ 3 










an 


U a 4> 

raei. 


TT A „ 

ril s 


Val 


Leu 


vai 


r 1 ! ii 

LrlU 










?o 




Arg 




Leu 


Ser 


lain 


Tip 
lie 








110 






Giy 




Glu 


Pro 


Thr 


Leu 






125 








Asn 




Aia 


Giy 


Ljiy 


Lriy 




14 U 










Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


1 

lJJ 










i fin 


Asn 


Mec 


Glu 


Gin 


m 

Tyr 


Leu 










1 7C 
J_ / D 




Arg 


Leu 


■r T 1 

Val 


Ti "1 — 

Ala 


Gin 


H.1S 








190 






Asn 


T t m 

Lys 


Glu 


Asn 


Gin 


Asn 






205 








Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




220 










Gly 


He 


Thr 


Ser 


IjtIU 


Lys 


235 












He 


Ser 


Phe 


Asn 


Ala 


Aia 










£ jj 




Leu Asp 


Asn 


Ala 


Giy 


Lys 








270 






Tyr 


Leu 


Val 


Gly 


ti 

Gin 


Gin 






285 








Tyr 


Lys 


He 


Leu 


Glu 


Leu 




300 










Val 


Phe 


Leu 


Gly 


Trp 


Ala 


315 










*5 O A 

320 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 














He 


Ala 


His 


Thr 


val 


Pro 








350 






Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






365 








Glu 


Gly 


Lys 


Met 


Thr 


Ala 




380 










Gly Gly 


Ser 


Lys 


T T -1 

Val 


Arg 


395 










/inn 
4 U U 


He 


Asp 


Pro 


Thr 


Pro 


Val 










415 




Val 


lie 


Asp 


Gly 


Asn 


Ser 








430 






Asp 


Arg 


Met 


Phe 


Lys 


Pne 






445 








Gly 


Lys 


Val 


Thr 


Lys 


r* 1 T-i 
\jiin 




460 










Asp 


His 


Val 


Val 


G1U 


\7ia 1 

vai 


475 










/ion 
4 ol) 


Ala 


Lys 


Lys 


Arg 


Pro 


Aia 










/IOC 

49b 




Arg Val 


Arg 


Glu 


Ser 


Val 








510 






Ser 


He 


Asn 


Tyr 


Ala 


Asp 






525 








Gly Met 


Asn 


Leu 


Met 


Leu 




540 










Gin 


Asn 


Ser 


Asn 


He 


Cys 


555 










560 
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Phe Thr His Gly Gin Lys Asp Cys 
565 

Ser Gin Pro Val Ser Val Val Lys 
580 

lie His His lie Met Asp Lys Val 
595 600 
Leu Val Asn Val Asp Leu Asp Asp 
610 ' 615 

<210> 292 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 292 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










lie 


val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 










325 








Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


Asp 


Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 



Leu 


Glu 

c: "7 n 


Cys 


Phe 


Pro 


Val 


Ser 

D / D 


Glu 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 
605 


Ala 


Cys 


Asp 


Cys 


He 


Phe 


Glu 
620 


Gin 
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Asp 


Lys 


Gly 


lie 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


lie 


Asp 


Gly 


Asn 


Ser 










205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








300 










His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






315 










320 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




330 










335 




Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 










350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 










365 








Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 
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<210> 293 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 
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Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 




1 








r— 

5 










Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 










20 












Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 








35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 






50 










55 




O 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 




65 










70 








Gin 


Phe 


Glu 


Lys 


/-IT 

Gly 


Glu 


Ser 


Tyr 












85 








\y 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


-'V 








100 










*K 


Arg 


Glu 


Lys 


Leu 


-I- "1 

He 


Gin 


Arg 


-I- -1 

He 








115 










120 


. j!rs 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 






130 










135 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 




145 










150 






LI 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 












165 










Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 










180 










■is;-::- 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 








195 










200 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 






210 










215 






Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 




225 










23 0 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 












245 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 










260 












lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 








275 










280 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 






290 










295 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 




305 










310 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 












325 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 










340 












Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 








355 










360 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 






370 










375 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 




385 










390 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 












405 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 










420 












Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 








435 










440 
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lie 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










3 0 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










4b 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








a r\ 
ou 










ax a 


Pro 


Glu 


Ala 


Leu 


pne 


Fne 


vai 






75 










p n 
OU 


Fne 


His 


Met 


Tin n 

HIS 


val 


Leu 


vai 


pi.. 
(jjIU 




90 














Leu 


Gly Arg 


Pne 


Leu 


Ser 


Gin 


lie 


105 










110 






Tyr 


Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 










±Z b 








Thr 


Arg Asn 


Gly 


Ala 


Gly 


Gly 


Gly 








14 U 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










Ten 
1 o U 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










o c c 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










lor 

285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


















Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 








Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 








380 










He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 


425 










430 






Leu 


Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 



445 
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Leu 


Thr Arg Arg 


Leu Asp 


xll S 




a c: n 










A C C 




bill 


val 


Lys 


Asp 


Phe 


Pne 


Arg 


Trp 












Ann 






ulU 


1115 


Glu 


Phe 


Tyr 


vai 


Lys 


T 

Lys 










485 








Pro 




Asp Ala Asp 


lie 


Ser 


ul U. 








c n r\ 










Hid 


Vjlll 


Pro 


Ser 


Thr 


Ser 


Asp 


Aid 






515 










con 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 














535 




Fne 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


D4 O 










C C f\ 

bo U 






Jr lie: 




His 


Gly 


Gin 


Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 










He 


His 


His 


He 


Met 


Ser 


Lys 


Val 






595 
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Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 




610 










615 
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Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 
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Ala 


Sex* 


Tvr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








■C. *± — 1 










250 










255 




0 CI 


Asn 


Ser Arg 


Ser 




He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Glv 


Lvs 


















265 










270 






lie 


Met 


Ser 


Leu. 


XIlx 


i_iy & 


Thir 


Ala 


Pro 


Asp 


Tvr 


Leu 


Val 


Glv 


Gin 


Gin 


























0 ~j 








rl vj 


VcLl 


CjXU 


Asp 


xxe 


Ser 


-v- 
O CI 


Asn 


Arg 1 


He 


Tvr 


Lys 


lie 


Leu 


Glu 


Leu 




0 on 










J 










300 










A c*-n 


rj"| v 
vjt_i_ y 


Tyr 


Asp 


Pro 


L"J -L 1 1 


Tvr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trr> 


Ala 


~i A C 




















•51 C 










3?fi 


Thr 


Ly s 


Lys 


Phe 


CjXy 


Lys 


Arg 


Asn 


Thr 


He 


Tm 


Leu 


Phe 


Glv 


Pro 


Ala 










0 ^ 










7 n 










335 




1 XXX 


-L.I1X 


Gly 


Lys 


Thr 


Asn 


Tl ^ 

J — LC 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


















•5 / c 










J \J 






JrllC 


±yr 


Gly 


Cys 


vax 


Asn 


XXjJ 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






"3 c; 
jj j 










t ^ n 
.5 0 u 










._) 0 








^y £> 


V dl 


Asp 


Lys 


Men 


vax 


lie 


xrp 


1 J. j~J 


m 11 




rii v- 


j-iy 0 


Met 


Thr 


Ala 




0 / U 










•57c 










jOU 










Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


nla 


Tip 
_L 1C 


XJG LI 


fin v 


ui y 


0 Cl 


Lys 


Val 


Arg 


T Q C 










390 










<3 










400 


V CtX 




Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


lie 


Asp 


Pro 


Thr 


Pro 


Val 










405 










Ann 
■"± x u 










*± X _) 




lie 


V d _L 


Thr 


Ser 


Asn 


Thr 


Asn 


I'lC l. 


J; 


Ala 


Val 


lie 


Asp 


Gly 


Asn 


Ser 








420 




















*± J u 






1111 


X 111. 


Phe 


Glu 


His 


Gin 


Gin 


p-rn 


DC LL 


Gin 


A an 


"i y 


Met 


Phe 


Lys 


Phe 






A *D C 

4 Jb 










44 U 










A A R 
D 








Lj1 U. 


Leu. 


Thr 


Arg 


Arg 


Leu Asp 


XlX 0 


A on 






uy jd 


V Cl J. 




Lys 


Gin 




4dU 










455 










t: D U 










IjiIU 


V ai 


Lys 


Asp 


Phe 


Phe 


Arg 


xrp 


A 1 =a 
nld 


Xjys 


Asp 


TH 

111 0 


V CL-L 


V ct X 


(51 n 

VdX Li 


Val 


yi c e; 
4t b d 










470 










AIR 










^ O LI 


w! U 


Jll-O 


Glu 


Phe 


Tyr Val 


Lys 


uy 0 


uiy 


f?l V 


Al a 

rixct 


j_jy 0 




Arg 


Pro 


Ala 










485 










Aon 

*± J u 










*± ^ j 




AT A. U 


0 t=i -v- 

OCX 


Asp 


Ala 


Asp 


He 


Ser 




x -L kj 


-i— i_y 0 


Arcj 


Val 


Arg 


Glu 


Ser 


Val 








500 










eric; 
















Al => 




Pro 


Ser 


Thr 


Ser 


Asp 


Al a 


Ul u. 


AT 3 

ril ct 


O q -y~ 
OCi 


Tl f=> 
lie 


A CTl 


xyx 


AT a 

rll Ct 








515 










U 










bzb 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


ill s 


VclX 


vjiy 




A o*n 


Xjeu 


I v lc L. 


T 

iieu 




530 










535 










54 U 












Piro 


Cys 


Arg 


Gin 


Cys 


Glu 




lYie u 


Asn 


vjiii 


Asn 


oer 


Asn 


Tl ^ 
11c 


v_y 0 


545 










550 










r— rr n 
bob 










bbU 




1 IlX 


His 


Gly 


Gin 


Lys 


Asp 


y 0 


Leu 


VX _L Ll 




XT 11C 


rl U 


V ct X 


OCl 


V_7_L Ll 










565 










C ""7 A 
3 / U 










ETC 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








580 










585 










590 






He 


His 


His 


He 


Met 


Gly Lys 


Pro 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






595 










600 










605 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 










610 










615 










620 











<210> 298 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 600 CCG 



<400> 298 
Met Glu Leu Val 
1 

Gin Trp He Gin 
20 

Ser Asn Ser Arg 
35 

He Met Ser Leu 



Gly Trp Leu Val 
5 

Glu Asp Gin Ala 

Ser Gin He Lys 
40 

Thr Lys Thr Ala 



Asp 


Lys 


Gly 


He 




10 






Ser 


Tyr 


He 


Ser 


25 








Ala 


Ala 


Leu 


Asp 


Pro 


Asp 


Tyr 


Leu 



Thr 


Ser 


Glu 


Lys 






15 




Phe 


Asn 


Ala 


Ala 




30 






Asn 


Ala 


Gly 


Lys 


45 








Val 


Gly 


Gin 


Gin 
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# 





50 










55 




Pro 


Val 


Glu Asp 


iie 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly Tyr Asp 


Pro 




Tyr 


A±a 










85 








Thr 


Lys 


Lys 


Phe 


n.~\ i7 

waly 


Lys 


Arg 


A C3 Tl 

rib JLX 








100 










Thr 


Thr Gly Lys 


Thr 


Asn 


116 


Al a 

Aia 






115 










ion 


Jrne 


Tyr Gly 


Cys 


\7a 1 


A G Tl 


ixp 


Tin y 
± ±±±. 




130 










lib 




Cys 


Val 


Asp 


Lys 


Met 


Val 


lie 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


71 1 — 

Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


i v iet 






195 










200 


Thr 


Thr 


Phe 


Glu 


Hxs 


Gin 


G±n 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


JtlXS 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


TT_ T 

val 


T - T« 

Lys 


Lys 








260 










Pro 


Ser Asp Ala 


Asp 


lie 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 










325 








Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


Gly 


Lys 


Pro 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


385 










390 






<210> 299 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep78 


<400> 299 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


l 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 

















60 










Arg 


lie 


Tyr 


lys 


He 


Leu 


Glu 


Leu 






75 










q n 


Ala 


Ser 


Val 


Pne 


Leu Gly Trp 


A 1 = 

Aia 




90 










Q n: 




Tnr 


lie 


irp 


Leu 


ir lie 


vjjiy 


Drn 
irX <J 


Al a 


lUb 










Tin 

11U 






m n 


Al a 


Tip 
lie 


Al a 


HI d 


Thr 


Val 


Pro 










TIC 

IZD 








Asn 


ulll 


A c?n 
nbli 


irllc 


tr _L <J 


Phe 


Asn 










T a n 
14 U 










Trp 


vjlU 


ulU 


biy 


Lys 


Met 


Thr 


I-\ _Lci 






155 










1 f f\ 

XoU 


He 


Leu 


Gly 


Liiy 


Ser 


Lys 


Val 






170 










175 




Ala 


Gin 


He 


ASp 


Pro 


Thr 


Pro 


Vd.1 


185 










190 






Cys 


Ala 


Val 


lie 


Asp 


Gly Asn 


Ser 










205 








Leu Gin Asp 


Arg 


Met 


Phe 


Lys 










220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


m n 






235 










O /I A 


Ala 


Lys 


Asp 


HIS 


Val 


Val 


Glu 


vai 




250 










255 




Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


ax a. 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


lie 


Asn Tyr Ala 


Asp 








300 










His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






315 










o o a 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




330 










335 




Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 




345 










350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 










365 








Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 










380 










Cys 


He 


Phe 


Glu 


Gin 












395 













601 GCA 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 
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Arg 


it 

**3±U 


Lys 


Leu 




bin 


ArCf 


lie 


xyr 


Arg 




He 


Pl 13 

ulU 


Pro 


Thr 


Leu 






lib 










1 9(1 

liU 










iz j 










Pro 


Asn 


Trp 


iriie 




V GLJ. 


Tin t" 


O 


Till? 


Attt 


Asn 


Gly 


Ala 


Gly 


Gly 


Glv 






130 








1 TC 

Ijj 










Irt U 












Asn 


Lys 






Asp 


**j±U 


v,ys 


lyr 


lie. 


lr -L ^.J 




xyr 


Leu 


Leu 


Pro 


Lys 




14o 








1 Cfl 










ijj 










160 




1 iir 








Leu 


m n 

VJ±U 


ir P 


Al a 

ril ct 


XljJ 


Thr 


Asn 


Met 


Glu 


Gin 


Tvr 

i y j_ 


Leu 












lb t> 










1 / u 










1 

I/O 






Ser 


A_La 


Cys 


Leu 


Asn 


Leu 




Ll 


A yrr 
r\X y 






J-iC Ll 


Val 


Ala 


Gin 


His 








loU 










1 CD 










i pn 

_L Z2 \J 








Leu 


Thr 


ill S 


vai 


oer 


bin 


±111. 


VJJ.il 


pi n 

VJl Ll 




rio 11 


T Arc 


Glu 


Asn 


Gin 


Asn 








195 










o n a 










ZU-> 










Pro 


Asn 


Ser 


Asp 


AJ_a 


jrro 


Val 


J- 1c 


ArCJ 


Cor 
ofc:l 


Xjy o 


Xlll 


Cnr 


Al a 

jri.1 a 


Avn 
^vi y 


xy i 






zlu 










nn c 
-SID 






















Met 


G1U 


Leu 


val 


ril,, 

(j-Ly 


Trp 


Leu 


T7al 
val 


ASp 


Lys 


Pi 


Tl <a 

lie 


X 111 


O" 1 


Pl ll 

ul Ll 


i-iy to 




225 










2 30 










z jb 














Gin 


Trp 


He 


Gin 


G1U 


Asp 


Lrin 


Aid 


C QV 

OC1 


iyr 


Tl a 

1 lc 


OC1 


It lie; 


Asn 


Ala 
nla 


Al a 










245 










O r r\ 










o c c 




3 - 


Ser 


Asn 


Ser 


Arg 


Ser 


bin 


Tl c» 


Lys 


Al -» 
Ala. 


Ala 
Ala. 


Leu 


A GY\ 

Afap 


A an 


Al a 
hx a 


Pl V 

vjiy 


T A7C! 

i_iy to 










260 










2ob 










z / U 






f E ; 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Till? 


Ala 


rlO 


ASp 


iyr 


Leu 


Val 
V al 


Pl \7 


Pl n 

villi 


Gin 








275 










o q n 
Z o U 










ooc 
ZOj 








i! is' 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


ATCf 


Tl o 

lie 


iyr 


T 

Lys 


Tip 
lie 




Pl 11 


UC LL 


i fei 




290 










^ y o 










•son 












Asn Gly Tyr Asp 


Pro 


Gin 


iyr 


nia 


Ala 




Val 
v ax 


rixe 


Leu 


Gly 




Ala 




305 










310 










Tl C 














Thr 


Lys 


Lys 


Phe 


Gly Lys 


«.rg 


A cn 


Till? 


lie 


xip 


Leu 


Phe 


Glv 


Pro 


Ala 


#: 










325 










■ion 










^ ^ c: 
o jb 




SS 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


x ±e 


Ala 

Ala. 


pl n 

kjlU 


Ala 
Ala. 


Tic, 

lie 


Al a 
Ala. 


ill o 


X 1X1 


*\7a 1 

V ctl 


Pro 


N ; 






340 


























n : 


Phe Tyr Gly 


Cys 


Val 


Asn 


Trp 


Till? 


Asn 


ulU 


Asn 


DVna 
XrXlc 


rlU 


xr lltr 


A C2T1 
X-itoll 


A en 

X-lto^J 


: ' 






355 










360 










*3 £T C 

Job 










Cys 


Val 


Asp 


Lys 


Met 


Val 


Tl _ 

lie 


Trp 


Trp 


LilU 


pi 

LrlU 


pl 

biy 


Lys 


i v ie t. 


liir 


Ala 
Ala. 


~v 




370 










D ^7 C 

J /b 










o ou 












Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Al a 


i ie 


Leu 


Pi -\r 
uxy 


Pl "17 

kzrl y 


ocl 


T a 7 a 
uy to 


^^a 1 

val 


Miy 




385 










390 










T n r 














Val 


Asp 


Gin 


Lys 


Cys 


Lys 


OCI 




Al A 


m n 


Tip 
lie 


A on 
nop 


Pro 
riu 


Thr 


Pro 


Val 












405 










/lift 










tlD 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Ion 






Al a 
Al a. 


Val 
Val 


Tl ^ 
lie 




Pl V 


A<3T*I 


Ser 










420 










/IOC 

425 










4t J U 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


i-~l 1 

Gin 


Pro 


Leu 


(jin 


Asp 


Arg 




flic 


Lys 


xrilti 








435 










440 










yl /I C 










Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


iilS 


Asp 


File 


Pl tr 

bxy 


Lys 


Val 


Txir 


Lys 


Pl n 

krllX 






450 










455 










/i /** r\ 
460 












Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Aia. 


Lys 


Asp 


HIS 


T7-, 1 

vai 


t7a 1 
Vai 


pi n 

ulU 


\7a 1 
V al 




465 










470 










41 / o 










ft O U 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 




C!l T/ 


Ala 
nla 


Lys 


uy o 


Ary 


XT 1 U 


Ala 












485 










4 y u 










4yb 






Pro 


Ser Asp Ala Asp 


He 


Ser 


pi n 
VjI u 


Pro 


Lys 


Arcj 


Val 


Arg 


pl ii 
ulu 


OC1 


Val 
vai 










500 










c n c 
b U b 










jlU 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


A 1 a 

Aid 


pi n 
*alU 


Ala 
Ala. 


P -v- 


Tl a 

1 lc 


Atoll 


iyr 


Al a 
Ala 










515 










5z 0 










C O C 

b<i b 










Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 




rllS 


Val 


bxy 


i v ie c 


Asn 


Leu 


i v ieiL 


T 

Leu 






530 










535 










C A O 












Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arcj 


iyje u 


Asn. 


Pl n 

bin 


Asn 


Ser 


Asn 


Tl ^ 
1 lc 


v_y to 




545 










550 




















bbU 




Phe 


Thr 


His 


Gly Gin Lys Asp 




Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 












565 










570 










575 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 










580 










585 










590 








He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Ala 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








595 










600 










605 










Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 









610 615 620 



<210> 300 
<211> 397 



-320- 



# 




<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 601 GCA 
<400> 300 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

15 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 " 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 ~ 105 110 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 ' 135 140 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 " " 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

180 ' 185 190 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 * 265 270 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 ~ 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Ala Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 301 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



<220> 
<223> 



Mutant rep protein: rep 78 335 420 495 GCT GCC GCC 



<400> 



301 



-321- 



Thr Ala Gly Phe 
1 

Glu His Leu Pro 
20 

Lys Glu Trp Glu 

35 

Glu Gin Ala Pro 
50 

Thr Glu Trp Arg 
65 

Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ala 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 



Tyr 


Glu 


He 


Val 


5 








tr 

(jj_y 


i ie 


Ser Asp 


Leu 


Pro 


Pro 


Asp 








40 


Leu 


Thr 


Val 


Ala 






55 




Arg 


Val 


Ser 


Lys 




70 






Gly 


Glu 


Ser 


Tyr 


85 








Lys 


Ser 


Met 


Val 


lie 


Gin 


Arg 


He 








120 


Ala 


Val 


Thr 


Lys 






135 




Asp 


Glu 


Cys 

2. 


Tyr 

J, 




150 






Leu 


Gin 


Trp 


Ala 


165 








Asn 


Leu 


Thr 


Glu 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Gly 


Trp 


Leu 


Val 




230 






Glu 


Asp 


Gin 


Ala 


245 








Ser 


Gin 


He 


Lys 


Thr 


Lys 


Thr 


Ala 








280 


lie 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr Ala 




310 






Gly 


Lys 


Arg 


Asn 


325 








Thr 


Asn 


He 


Ala 


Val 


Asn 


Trp 


Thr 






360 


Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ala 




390 






Cys 


Lys 


Ser 


Ser 


405 








Asn 


Thr 


Asn 


Met 


HIS 


(jin 


Gin 


Pro 








440 


Arg 


Leu 


Asp 


His 






455 




Phe 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 


Thr 


Ser 


Asp 


Ala 








520 


Lys 


Cys 


Ser 


Arg 



T 1 ^ 

lie 


Lys 


val 


Pro 




10 






Ser 


Pne 


vai 


Asn 


25 








Ser 


Asp 


Met 


Asp 


lj.LU 


Lys 


Leu 










60 


Ala 


Pro 


Glu 


Ala 






75 




pne 


His 


Met 


ill S 




90 






Leu 


Gly Arg 




105 








Tyr 


Arg 


Gly 


lie 


Thr 


Arg 


Asn 


tuiy 








140 


He 


Pro 


Asn 


Tyr 






155 




Trp 


Thr 


Asn 


Met 


170 






Arg 


Lys 


Arg 


Leu 


185 








Glu 


Gin 


Asn 


Lys 


Arg 


Ser 


Lys 


Thr 








220 


Asp 


Lys 


Gly 


He 






235 




Ser 


Tyr 


He 


Ser 




250 






Ala 


Ala 


Leu 


Asp 


265 








Pro 


Asp 


Tyr 


Leu 


Arg 


He 


Tyr 


Lys 








300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


He 


Trp 


Leu 




330 






Glu 


Ala 


He 


Ala 


345 








Asn 


Glu 


Asn 


Phe 


Trp 


Glu 


Glu 


Gly 








380 


He 


Leu 


Gly 


Gly 






395 




Ala 


Gin 


He 


Asp 




410 






Cys 


Ala 


Val 


lie 


425 








Leu 


Gin Asp 


Arg 


Asp 


Phe 


Gly 


T T T — 

Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly 


Gly Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


He 


His 


Val 


Gly 


Met 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 
80 

Val Leu Val Glu 
95 

Leu Ser Gin He 

110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Ala Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Ala Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 
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53 0 








535 






P2TO 


Cys 


Arg 


Gin 


Cys Glu 


niy 


C A C 










550 






TVi *v~ 
1 11X 


n_L o 


Gly Gin Lys Asp 












565 






Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys 








580 








He 


His 


His 


He 


Met 


Gly Lys 


Val 






595 








600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 




610 








615 





<210> 302 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 302 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 










325 








Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 




540 



Met 


Asn 


Gin 


7\ o T"l 


OCX 


7A o ti 


lie 


y o 






555 










560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 










575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro Asp Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 









620 



335 420 495 GCT GCC GCC 



Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


















Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


















Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Ala 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








T A A 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 










205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Ala 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








300 










His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






315 










320 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


lie 


Cys 




330 










335 




Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 










350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 



365 



-323- 



m 



lie His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 ' 390 395 



<210> 303 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 335 420 495 GCT GCC GCC 



<400> 303 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


TV 1 — 

Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


vax 


ax a 


(jXU 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


lie 










45 








Glu 


Lys 


Leu 


Gin 
60 


Arg 


Asp 


riie 


Leu 


Ala 


Pro 


Glu 


ax a 


Leu 


fne 


rtie 


vax 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


lie 


105 










110 






Tyr 


Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




7\ "J — 

ax a 


Ala 


Leu 


Asp 


Asn 


7\ 1 

Ala 


Gxy 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Ala 


Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 








Trp 


Glu 


Glu 


Gly 
380 


Lys 


Met 


Thr 


Ala 


He 


Leu Gly 


Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 



-324- 







420 








Thr 


Thr 


Fne C=lu 


HIS 


(j±n (j±n 


Pro 






435 






440 


Glu 


Leu 


Thr Arg 


Arg 


Leu Asp 


TT A r~i 

HIS 




450 






455 






17-. n 

val 


Lys Asp 


Fne 


Phe Arg 


Trp 


465 








4 / U 




IjlU 


JtllS 


tjxu Fne 


Tyr 


Val Lys 


Lys 








485 






Pro 


Ser 


Asp Ala 


Asp 


lie Ser 


Glu 






500 








Ala 


Gin 


Pro Ser 


Thr 


Ser Asp 


Ala 






515 






520 


Arg 


Leu 


Ala Arg 


Gly His Ser 


Leu 




530 






535 





<210> 304 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 304 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










12 0 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 


305 










310 







<210> 305 



425 










430 






Lbu 




Asp 


Arg 




xrllc 


iy s 


±rlic 










44b 








Asp 


ir lie: 


r*~\ t t 

2 


Lys 


Vdi 


XL1JL 


lys 










46 0 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






475 










480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Ala 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 



525 



335 420 495 GCT GCC GCC 



Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Ala 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


lie 


Asp 


Gly 


Asn 


Ser 










205 








Leu 


Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 
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Asp 


Ala 
500 


Asp 


He 


Ser 


Glu 


Pro 
505 


Lys 


Arg 


vaJL 


Aircj 


510 


Ser 


Val 


Ala 


Gin 


Pro 
515 


Ser 


Thr 


Ser 


Asp 


Ala 
520 


Glu 


Ala 


Ser 


lie 


Asn. 
525 


Tyr 


Ala 


Asp 


Arg 


Tyr 
530 


Gin 


Asn 


Lys 


Cys 


Ser 
535 


Arg 


His 


Val 


Gly 


Met 
540 


Asn 


Leu 


Met 


Leu 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


545 










550 










555 










560 


Phe 


Thr 


His 


Gly 


Gin 
565 


Lys 


Asp 


Cys 


Leu 


Glu 
570 


Cys 


Phe 


Pro 


Val 


Ser 
575 


Glu 


Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


Lys 
585 


Ala 


Tyr 


Gin 


Lys 


Leu 
590 


Cys 


Tyr 


He 


His 


His 
595 


He 


Met 


Gly 


Lys 


Val 
600 


Pro 


Asp 


Ala 


Cys 


Thr 
605 


Ala 


Cys 


Asp 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 









610 615 620 



<210> 308 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 279 428 451 GCC GCT 
GCC 

<400> 308 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 



-329- 



35 40 45 



He 


Met 


Ser 


Leu 


Thr 


Lys 


Ala 


Ala 


Pro 


Asp 


Tyr 


.Utru. 


V ct J_ 


Gly Gin 


Gin 




50 










55 




















Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn Arg 


He Tyr 


Lys 


Tip 

lie 


Leu 


Glu 




65 










70 










75 










80 


Asn Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


A±a 


Ser 


val 


XT 11" 


U LI 


Gly Trp 


Ala 










85 










90 










95 




Thr Lys 


Lys 


Phe 


Gly Lys Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 










100 










105 










110 






Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


-TV "I _ 

Ala 


He 


Ala 


His 


Thr 


Val 


rLO 






115 










120 










125 








Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 




130 










135 










140 










Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Hia 


145 










150 










155 










J. o u 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 








165 










170 










175 




Val 


Asp 


Gin 


Lys 
180 


Cys 


Lys 


Ser 


Ser 


Ala 
185 


Gin 


He 


Asp 


Pro 


Thr 
190 


Pro 


V O.J. 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


Ala 


Asp 


Gly Asn 


Ser 






195 










200 










205 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp 


Arg 


Met 


Phe 


Lys 


±rne 




210 










215 










220 










Glu 


Leu 


Ala Arg 


Arg 


Leu Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 




225 










230 










235 










O A d 


Glu 


Val 


Lys 


Asp 


Phe 
245 


Phe 


Arg 


Trp 


Ala 


Lys 
250 


Asp 


His 


Val 


Val 


Glu 
255 


vol 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Hid 








260 










265 










270 






Pro 


Ser 


Asp 
275 


Ala 


Asp 


He 


Ser 


Glu 
280 


Pro 


Lys 


Arg 


Val 


Arg 
285 


Glu 


Ser 


V ct J. 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 




290 










295 










300 










Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 


305 










310 










315 










320 


Phe 


Pro 


Cys 


Arg 


Gin 
325 


Cys 


Glu 


Arg 


Met 


Asn 
330 


Gin 


Asn 


Ser 


Asn 


He 

335 


Cys 


Phe 


Thr 


His 


Gly 
340 


Gin 


Lys 


Asp 


Cys 


Leu 
345 


Glu 


Cys 


Phe 


Pro 


Val 
350 


Ser 


Glu 


Ser 


Gin 


Pro 
355 


Val 


Ser 


Val 


Val 


Lys 
360 


Lys 


Ala 


Tyr 


Gin 


Lys 
365 


Leu 


Cys 


Tyr 


He 


His 

370 


His 


He 


Met 


Gly 


Lys 
375 


Val 


Pro 


Asp 


Ala 


Cys 
380 


Thr 


Ala 


Cys 


Asp 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 









385 390 395 



<210> 309 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 279 428 451 GCC GCT 
GCC 



<400> 309 



Thr 


Ala Gly 


Phe 


Tyr 


Glu 


He Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 








5 








10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 








25 










30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






35 








40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




50 










55 








60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 










70 








75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 
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# 



Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Ala Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 



85 








Lys 


Ser 


Met 


va.± 


lie 


Gin Arg 


He 








120 


Ala 


Val 


Thr 


Lys 






135 




Asp 


Glu 


Cys 


Tyr 




150 






Leu 


Gin Trp 


Ala 


165 








Asn 


Leu 


Thr 


Glu 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Gly 


Trp 


Leu 


Val 




230 






Glu 


Asp 


Gin 


Ala 


245 








Ser 


Gin 


He 


Lys 


Thr 


Lys 


Ala 


TV ~| _ 

Ala 








280 


lie 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Ala 




310 






Gly 


Lys 


Arg 


Asn 


325 








Thr 


Asn 


He 


Ala 


Val 


Asn 


Trp 


Thr 








360 


Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ala 




390 






Cys 


Lys 


Ser 


Ser 


405 








Asn 


Thr 


Asn 


Met 


His 


Gin 


Gin 


Pro 








440 


Arg 


Leu 


Asp 


His 






455 




Phe 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 


Thr 


Ser Asp 


Ala 








520 


Gly 


His 


Ser 


Leu 






535 





90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 
140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
3 80 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val Ala 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
43 0 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 310 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 279 428 451 GCC GCT GCC 



<400> 310 



# 



Met 


Glu 


Leu 


Val 


Gly Trp 


Lieu 


vai 


1 








5 








Gin 


Trp 


lie 


Gin 


Glu 


Asp 


tin 


7\ 1 -» 








20 










Ser 


Asn 


Ser Arg 


Ser 


Gin 


i le 


Lys 






35 












lie 


i v ie u 


Ser 


Leu 


Thr 


Lys 




ai a 

ill ci 




50 










bb 




Pro 


val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 


65 










70 






Asn 


(j±y 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 

j\± a 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


lie 


Ala 






115 










12 0 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




13 0 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


lie 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










lie 


TT 1 

Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Ala 


Arcr 


Arg 


Leu 


Asp 


nlS 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


Has 


Glu 


Phe 


Tyr Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 


305 










310 






<210> 311 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep78 


<400> 311 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 



Asp 


Lys 


biy 


lie 


X lit 


Del 


\Jl Li 


i_i y o 




1U 










X _> 






iyr 


Tl o 
± _L cr 


Oov 

oci 


P"h*=> 
±rilt- 


7\ on 


Al a 




2 b 










-5 U 






Ala 


Aia 


Leu 


Asp 


Asn 


AJ_a 


r*i Tr 


Lys 


















Pro 


Asp 


T>-? r -y~ 

iyr 


Leu 


Vdl 




m n 


Vj_Lii 








a n 
o U 










Arg 


lie 


Tyr 


Lys 


x x e 


Leu 


r 1 ! 1 1 

v?_L U. 


Leu 






/ D 










ft n 

O u 


Aia 


Ser 


vai 


File 


Leu 


r*~\ tr 


irp 


nid 




90 














Thr 


lie 


Trp 


Leu 


Jrne 


biy 


Pro 


Ala 

ax a 


105 










11U 






bJ.U 


7\ "1 

Aia 


l ie 


Aia 


TJ-I e-i 

111 s 


Thr 


V ax 


riO 










125 








Asn 


Glu 


Asn 


Pine 


Pro 


Fxie 


Asn 


Asp 








14U 










Trp 




LjlU 


kjj.y 


T 

Lys 


l v icu 


XilX 


aia 






155 










1 bU 


lie 


Leu 


Gly 




Cor 
OCI 


Lys 


Vdl 


Axg 




170 










I/O 




Aia 


Gin 


He 


Asp 


Jtrx <j 


X ilX 


irX L_> 


Va 1 


185 










iyo 






Cys 


Ala 


Val 


71*1 A 

Ala 


Asp 


r*l tt 


Asn 


Ser 










one 








Leu 


Gin Asp 


Arg 


rlcu 


rile 


Lys 


XT liC. 








220 










Asp 


Phe 


Gly 


Lys 


vai 


Txir 


Lys 


(Til n 






235 










o /i r» 


.ri-l-cl 


Lys 


Asp 


in o 


V CL-L 


Val 

V Ctl 


VJ_L LA 


Val 




250 










255 




Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 



300 



125 


237 


600 


GCG 


GCC 


GCG 






He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Ala 


Pro 


Thr 


Leu 










125 








Thr 


Arg Asn 


Gly 


Ala 


Gly 


Gly Gly 



-332- 





13 0 










1 -jr 

lib 


Asn 


Lys 


vai 


vai 


Asp 


IjlU 


Cys 


-1 A IT 

X45 










lb U 




Thr 


Gin 


Pro 


Glu 


Leu 


bin 


Trp 










1 C IT 

lob 






Ser 


Aid 


Cys 


Leu 


Asn 


Leu 


T , Vt T* 

1 111. 








lou 








Leu 


Thr 


TJ-i C3 

m s 


vai 


Ser 


Gin 


TVi t" 
1I1X 






ion 

iy b 










Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


V cL-L 




z lu 










Z1D 


lYiec 


IjlU 


Leu 


Val 


Gly Trp 


Leu 


225 










230 




bin 


Trp 


He 


Gin 


Glu 


Asp 


\j_Ln. 










245 






Ser 


Asn 


Ser Arg 


Ser 


Gin 


JL 1c 








260 








lie 


net 


Ser 


Leu 


Thr 


Lys 


Tnr 


N' 




275 










jw: Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Ft 


290 










295 


.tbs.-.- Asn. 


briy 


Tyr 


Asp 


Pro 


Gin 


iyr 


ft' 305 










310 




a !J lXllT 


Lys 


Lys 


Phe 


Gly Lys 


Arg 


f |J , 








325 






Tnr 


Tnr 


Gly Lys 


Thr 


Asn 


lie 








340 










Tyr 


Gly Cys Val Asn 


Trp 


s 




355 












Val 


Asp 


Lys 


Met 


Val 


He 


h i 


370 










375 


i y Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


s=s 3 85 










390 




VSL± 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 










405 






•. : . lie 


vai 


Thr 


Ser 


Asn 


Thr 


Asn 








420 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 






435 










Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 




450 










455 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


465 










470 




(jlU 


Hi S 


Glu 


Phe 


Tyr 


Val 


Lys 










485 






Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 








500 








Ala 


bin 


Pro 


Ser 


Thr 


Ser 


Asp 






515 










Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 




53 0 










535 


pile 


Pro 


Cys 


Arg 


Gin 


Cys 


blU 


545 










550 




pne 


Thr 


His 


Gly Gin Lys 


Asp 










565 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 








580 








He 


His 


His 


He 


Met 


Gly 


Lys 






595 










Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 




610 










615 



<210> 312 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



14 0 



Tyr 


He 


Pro Asn Tyr 


JJG Li 


-Lit; U. 


lr J. KJ 










Tec 

loo 










160 


Ala 


Trp 


TVi v 
lllx. 


7\ O T"l 


1 V 1C l_ 


oil! 


kjxXIl 


xyr 


JjC La 






1 / U 










175 




Glu Arg 


Lys 


Arg 


Leu 


Va 1 

V ct_L 


rilct 


ril n 


niD 




lob 










1 9D 

a. u 






Gin 


Glu 


m n 




T ,VQ 
J-l J/ £3 


m n 

VJT_L LL 




v3-L 11 




200 








205 








He 


Arg 


Oar 
OCX 


Lys 


X 111- 


Cp-r 
O Ci 






Tyr 










o o n 










Val 


Asp 


Lys 




lie 


al a 




VU_L LI 










^3b 










240 


Ala 


Ser 


Tyr 


lie 


Ser 


IrllC 


Asn 


xH.X Ct 


Hid 






»1 rr 

250 










<^oo 




Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


ax a 


biy 


Lys 




265 










on n 






Ala 


Pro 


Asp 


Tyr 


Leu 


vax 


QjXy 


r*1 >i 


ijxn 


280 










ZOO 








Asn Arg 


lie 


Tyr 


Lys 


xxe 


Leu 


VjXU 


Leu 










300 










Ala 


Ala 


Ser 


Val 


Phe 


r 

Lieu 


l^rJLy 


Trp 


ai = 

Ala 








315 










320 


Asn 


Thr 


He 


Trp 


Leu 


irlle 


tjj_y 


Pro 


ax a 






330 










—I.3 3 




Ala 


Glu 


Ala 


He 


Ala 


IT n c. 

HI s 


Tnr 


vax 


Ir J_ O 




345 










"3 c: r\ 

3 D VJ 






Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Fne 


Asn 


Asp 


360 


















Trp 


Trp 


Glu Glu Gly 


Lys 




T'Vi -k* 
1 111 


7\1 a 
rild 










380 










Ala 


He 


Leu Gly Gly 


Ser 


Lys 


vax 


Arg 








395 










Ann 

*X V V 


Ser 


Ala 


Gin 


He 


Asp 


_ 

pro 


nix 


irX (J 


\/p 1 

Vai 






410 










AT c: 




Met 


Cys 


Ala 


Val 


He 


Asp 


LrXy 


Asn 


ber 




425 










A 'X Ci 






Pro 


Leu 


Gin 


Asp 


Arg 


jyieu. 


13 Via 

jfne 


Lys 




440 










A A n: 








His 


Asp 


Phe 


Gly 


Lys 


vai 


Tnr 


Lys 


bin 










460 










Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


CjXU 


vax 








475 










a q n 

4± cS U 


Lys 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


ax a 






490 














Glu 


Pro 


Lys 


Arg 


Val 


Arg 




Ser 


v ax 




505 










OlU 






Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


iila 


Asp 


520 










Ji. J 








Arg His 


Val 


Gly Met 


Asn 


Leu 


i v ieu 


Leu. 










540 










Arg Met 


Asn 


Gin 


Asn 


Ser 


Asn 


Tl is 

xxe 


L.ys 








555 










560 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 






570 










575 




Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 




585 










590 






Ala 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 


600 










605 








Asp 


Cys 


He 


Phe 


Glu 


Gin 









620 
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<220> 

<223> Mutant rep protein: rep52 125 237 600 GCG GCC GCG 



<400> 312 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Ala 


Ser 


Glu 


Lys 


1 


















-L u 










13 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 






20 










25 










J U 






Ser 


Asn 


Ser 
35 


Arg 


Ser 


Gin 


He 


Lys 
40 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


He 


Met 

50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Ala 


Pro 


Asp 


Tyr 


Leu 

bU 


Val 


Gly 


Gin 


Gin 


Pro 


vai 


Glu Asp 


xxe 


Ser 


Ser 


Asn Arg 


lie 


iyr 


Lys 


lie 


Leu. 


ni n 

UlU 


Leu 


65 










70 










1 b 










O U 


Asn 


Gly 


Tyr 


Asp 


Pro 
85 




Tyr 


Ala 


Ala 


Ser 
90 


Val 


file 


Leu 


\jX-Y 


irp 
yb 


Ala 


Thr 


Lys 


Lys 


Phe 
100 


Gly 


Lys 


Arg 


Asn 


Thr 
105 


He 


Trp 


Leu 


Phe 


Gly 
Tin 


Pro 


Ala 


Thr 


Thr 


Gly 
115 


Lys 


Thr 


Asn 


He 


Ala 
120 


Glu 


Ala 


He 


Ala 


His 

IOC 


Thr 


Val 


Pro 


Phe 


Tyr 

1 T ft 

iJU 


Gly 


Cys 


Val 


Asn 


Trp 

XoO 


Thr 


Asn 


Glu 


Asn 


irile 


Pro 




Asn 


Asp 


f*T T-C3 


T7-a 1 


Asp 


Lys 


Met 


V dJL 


11c 


Trp 


Trp 


Glu 


Glu 


yj J- y 


T Arc 


Met 


Thr 


Ala 


145 










XbO 










155 










Xfo u 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly 


Gly 


Ser 


Lys 


Val 


Arg 










165 










170 










-L / D 




vai 


Asp 


Gin 


Lys 
180 


Cys 


Lys 


DCI 


Ser 


Ala 
185 


Gin 


He 


Asp 


JrX kJ 


J. IIS. 

xy u 


Pro 


v a. j_ 


lie 


vax 


Thr 
195 


Ser 


Asn 


mr 


Asn 


Met 
200 


Cys 


Ala 


Val 


x xe 


Asp 

1 A r 

20b 


ij-xy 


Asn 


Ser 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 




210 










215 










220 










GlU 


T -it i 

Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


vax 


Thr 


Lys 


bin 


225 










23 0 










235 












CtXU 


vai. 


Lys 


Asp 


Phe 
245 


Fill 


Arg 


Trp 


Ala 


Lys 
250 


Asp 


WIS 


Vd.1 


.7---) 1 

vax 


255 


vax 


Glu 


His 


Glu 


Phe 


Tyr 


vax 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 










260 










265 










O T7 A 

270 






Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 






275 










280 










285 








Ala 


Gin 
290 


Pro 


Ser 


Thr 


Ser 


Asp 
295 


Ala 


Glu 


Ala 


Ser 


He 
300 


Asn 


Tyr 


Ala 


Asp 


Arg 


i T 1 t r-y« 

iyr 


Gin 


Asn 


Lys 




uCl 


Arg 


His 


Val 


Gly 






ilCU 




Leu 


305 










310 










315 










320 


Phe 


Pro 


Cys Arg Gin 


Cys 


Glu 


Arg Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 










325 










330 










335 




Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








340 










345 










350 






Ser 


Gin 


Pro 
355 


Val 


Ser 


Val 


Val 


Lys 
360 


Lys 


Ala 


Tyr 


Gin 


Lys 
365 


Leu 


Cys 


Tyr 


He 


His 
370 


His 


He 


Met 


Gly 


Lys 
375 


Ala 


Pro 


Asp 


Ala 


Cys 
380 


Thr 


Ala 


Cys 


Asp 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 









385 390 395 



<210> 313 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 125 237 600 GCG GCC GCG 
<400> 313 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
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20 


Lys 


Glu 


Trp 


Glu 






35 




Glu 


Gin 


Ala 


Pro 




50 






Thr 


Glu 


Trp 


Arg 


65 








Gin 


Phe 


Glu 


Lys 


Thr 


Thr 


Gly 


Val 








100 


Arg 


Glu 


Lys 


Leu 






115 




Pro 


Asn 


Trp 


Phe 




130 






Asn 


Lys 


Val 


Val 


14 5 








Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 








180 


Leu 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


225 








Gin 


Trp 


lie 


Gin 


Ser 


Asn 


Ser 


Arg 








260 


lie 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn 


Gly 


Tyr 


Asp 


305 








Thr 


Lys 


Lys 


Phe 


Thr 


Thr 


Gly 


Lys 








340 


Phe 


Tyr 


Gly 


Cys 






355 




Cys 


Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


lie 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Leu 


Ala 


Arg 




530 







Leu Pro Pro Asp 
40 

Leu Thr Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

lie Gin Arg lie 
12 0 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val lie 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin lie Lys 

Thr Lys Thr Ala 
280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 
360 

Met Val lie Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ser Glu 

Thr Ser Asp Ala 
520 

Gly His Ser Leu 
535 



25 

Ser Asp Met Asp 

Glu Lys Leu Gin 
60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly lie 

Thr Arg Asn Gly 
140 

lie Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly lie 
235 

Ser Tyr lie Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg lie Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr lie Trp Leu 
330 

Glu Ala lie Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
3 80 

lie Leu Gly Gly 
395 

Ala Gin lie Asp 
410 

Cys Ala Val lie 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser lie 



30 



Leu 


Asn 


Leu 


-L lfc= 


45 








Arg Asp 


File 


Leu 


Leu 


Phe 


Jfne 


vai 








80 


Val 


Leu 


Val 


Glu 






Q R 




Leu 


Ser 


vj_Ln 


lie 




110 






Ala 


Pro 


lnr 


Leu 


125 








Ala Gly 




oiy 


Leu 


Leu 


Pro 


Lys 








160 


Glu 


Gin 


Tyr 


Leu 






1 / b 




Val 


Ala 


Gin 


HIS 




190 






Glu 


Asn 


Lixn 


Asn 


205 








Ser 


Ala 


Arg 


Tyr 


Ala 


Ser 


G1U 


Lys 








240 


Phe 


Asn 


Ala 


Ala 










Asn 


Ala 


Gly 


Lys 




270 






Val 


Gly 


Gin 


Gin 


285 








He 


Leu 


Glu 


Leu 


Leu 


Gly 


Trp 


Ala 








320 


Phe 


Gly 


Pro 


Ala 






o o c 




His 


Thr 


Val 


Pro 




350 






Pro 


Phe 


Asn 


Asp 


365 








Lys 


Met 


Thr 


Til - 

Ala 


Ser 


Lys 


Val 


Arg 








400 


Pro 


Thr 


Pro 


Val 






A 1 C 

41b 




Asp 


Gly 


Asn 


Ser 




430 






Met 


Phe 


Lys 


pne 


445 








Val 


Thr 


Lys 


Gin 


Val 


Val 


Glu 


Val 








480 


Lys 


Arg 


Pro 


Ala 






495 




Arg 


Glu 


Ser 


Val 




510 






Asn 


Tyr 


Ala 


Asp 


525 









<210> 314 



# 



<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 125 237 600 GCG GCC GCG 



<400> 314 





Met 


Glu 


Leu 


Val 




irp 




val 






Gly 


He 


Ala 


Ser 


Glu 


Lys 




1 








D 




















15 






Gin 


Trp 


He 


Gin 


r*~\ n 

VjXU 


Asp 


vjXII 


AT 3 

nla 




Tvr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








20 




















30 








Ser 


Asn 


Ser 


Arg 


Ser 


totin 


Tl <=i 
JL Ic 


Lys 


nid. 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








35 








*± vj 










45 










He 


Met 


Ser 


Leu 


Tnr 


Lys 


± I1X 


-ri_L CL 


ir J_ 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 






50 










55 










60 












Pro 


Val 


Glu 


Asp 


lie 


O d 


OCX 


Asn 




He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




65 








•"7 A 

/ U 










75 










a 0 




Asn Gly 


Tyr 


Asp 


Pro 


Cjj_n 


Tyr 


TV ~1 

Aia 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 


s_s. 








85 










90 










95 




~- . 
fe= = 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 






100 










105 










110 






W 
f\ \ 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


i le 


a j. a 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








115 








12 U 










125 








ri \ 


Phe 


Tyr Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






130 


















140 












Cys 


Val 


Asp 


Lys 


Met 


vaj. 




Trp 


Trp 


Glu Glu Gly Lys 


Met 


Thr 


Ala 




145 






15 0 










155 










160 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 










165 










170 










175 




- _ 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 








180 










185 










190 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


i v iet 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








195 




















205 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


Phe 


Lys 


Phe 


■i \ 




210 










215 










220 










- 


Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




225 










230 










235 










240 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 










245 










250 










255 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 










260 










265 










270 








Pro 


Ser Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








275 










280 










285 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 






290 










295 










300 












Arg 


Leu Ala Arg Gly 


His 


Ser 


Leu 




















305 










310 























<210> 315 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 163 259 GCT GCG 
<400> 315 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
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65 








Gin 


Phe 


Glu 


Lys 


Thr 


Thr Gly Val 








100 


Arg 


Glu 


Lys 


Leu 






115 




Pro 


Asn 


Trp 


Phe 




130 






Asn 


Lys 


Val 


Val 


145 








Thr 


Gin 


Ala 


Glu 


Ser 


Ala 


Cys 


Leu 








180 


Leu 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser Asp 




210 






Met 


Glu 


Leu 


Val 


225 








Gin 


Trp 


He 


Gin 


Ser 


Asn 


Ala 


Arg 








260 


He 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn 


Gly 


Tyr 


Asp 


305 








Thr 


Lys 


Lys 


Phe 


Thr 


Thr Gly 


Lys 








340 


Phe 


Tyr Gly 


Cys 






355 




Cys 


Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


He 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His 


Gly 


Ser 


Gin 


Pro 


Val 








580 


He 


His 


His 


He 






595 





70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

He Gin Arg He 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 
280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 
520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 
600 



75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 
140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr lie Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 
540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 



80 

Val Leu Val Glu 
95 

Leu Ser Gin He 

110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 

335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 
560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 
605 
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Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
610 615 620 

<210> 316 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 163 259 GCT GCG 
<400> 316 





Met 


Glu Leu Val 


ij-Ly 


Trp 


Leu 


Vol 


Hop 


Lys 


Gly 


He 


Thr 




Glu 


Lys 




1 




5 










10 










15 






Gin 


Trp He Gin 
20 


(j±U 


Asp 


\jj.n 


Hid 


Ser 
25 


Tyr 


He 


Ser 


Phe 


Acn 

ribli 

3 U 


Ala 


Ala 




Ser 


Asn Ala Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 






35 








4 0 










45 










He 


Met Ser Leu 
50 


Thr 


Lys 


Thr 
55 


Ala 


Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly 


Gin 


Gin 




Pro 


Val Glu Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




65 




70 










75 










80 


fl \ 


Asn 


Gly Tyr Asp 


Pro 


Gin 


Tyr 


ax a 


ax a 


Ser 


Val 


Phe 


Leu 


vjj_l y 


Trp 


Ala 






85 










90 










95 




n \ 

~, 


Thr 


Lys Lys Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


biy 


Pro 


Ala 


li "sr 




100 










105 










11U 








Thr Thr Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thir 


Val 


Pro 






115 








12 0 










125 








i. :; : 
* 


Phe 


Tyr Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 




Asn Asp 


~:\ 




130 






135 










140 












Cys 


Val Asp Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly Lys 


Met 


Thr 


Ala 


jFs : 


145 






150 










155 










160 


2 - 


Lys 


Val Val Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly Ser 


Lys 


Val 


Arg 






165 










170 










175 




" ! 


Val 


Asp Gin Lys 
180 


Cys 


Lys 


Ser 


Ser 


Ala 
185 


Gin 


He 


Asp 


Pro 


Thr 
190 


Pro 


Val 


S;a;::!;; 


He 


Val Thr Ser 
195 


Asn 


Thr 


Asn 


Met 
200 


Cys 


Ala 


Val 


He 


Asp 
205 


GXy 


Asn 


Ser 




Thr 


Thr Phe Glu 
210 


His 


Gin 


Gin 
215 


Pro 


Leu 


Gin 


Asp 


Arg 
220 


Met 


Phe 


Lys 


Phe 




Glu 


Leu Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




225 






230 










235 










240 




Glu 


Val Lys Asp 


Phe 


±rllc 


Arg Trp Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 








245 










250 










255 






Glu 


His Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 






260 










265 










270 








Pro 


Ser Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 






275 








280 










285 










Ala 


Gin Pro Ser 
290 


Thr 


Ser 


Asp 
295 


Ala 


Glu 


Ala 


Ser 


He 
300 


Asn 


Tyr 


Ala 


Asp 




Arg 


Tyr Gin Asn 


Lys 


Cys 


Ser Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 




305 






310 










315 










320 




Phe 


Pro Cys Arg 


Gin 


Cys 


Glu Arg Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 








325 










330 










335 






Phe 


Thr His Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 






340 










345 










350 








Ser 


Gin Pro Val 
355 


Ser 


Val 


Val 


Lys 
360 


Lys 


Ala 


Tyr 


Gin 


Lys 
365 


Leu 


Cys 


Tyr 




He 


His His He 
370 


Met 


Gly 


Lys 
375 


Val 


Pro 


Asp 


Ala 


Cys 
380 


Thr 


Ala 


Cys 


Asp 




Leu 


Val Asn Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 









385 390 395 

<210> 317 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep protein: rep68 



<400> 317 





Ttx3T 


Ala 


Gly 


Ph.e 


xyr 




lie 


v al 




"1 
_L 








c 










w JL Li 




Leu 


rXQ 


vjxy 


Tl p 

xxe 


Q ^ 


Asp 






















j_iy & 




irp 




Leu 


Pro 


Pro 


Asp 








J D 










40 








/A J_ cl 


Pro 


Leu 


Thr 


vax 


Ala 






b U 










3b 






± ill. 


V3JL Ll 


irp 


rxJ. y 


Arg 


vai 


o -1— 
JCL 


Lys 




bo 










r-1 p. 

70 








bin 


DVi 


Pi 1-1 


Lys 


bxy 


f n 1 1 
tuXU 


Ser 


Tyr 












85 










Tiir 


Thr 


Cjiy 


TT— i 1 

val 


Lys 


Ser 


Met 


Val 










100 












Arcj 


V3-LU 


Lys 


Leu 


Tl _ 

ixe 


Gin 


Arg 


Tl 

lie 








11b 










120 


!:_..„: 


Pro 


Asn 


Trp 


ftie 


ax a 


VaX 


Thr 


Lys 


jliSiSi!. 




1 O A 










135 






Asn 


Lys 


Vdl 


vai 


Asp 


GXU 


Cys 


Tyr 




145 










150 






S U 


Tlir 


LrXn 




r™« i ii 


T i 

Leu 


laXn 


Trp 


Ala 












165 










O r-. -w 

oer 


AX a 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 










180 










wL. ; 


Leu 


Tnr 


rilS 


vax 


Ser 


Gin 


Thr 


Gin 


5 






195 










200 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


lie 


ip!! i 




210 










215 








tsXU 


Leu 


7 T-i 1 

vax 


Gly 


Trp 


Leu 


Val 


- -; 
™™_- . 


225 










230 






Tfe. ! 


Cjin 


Trp 


lie 


bin 


Glu 


Asp 


Gin 


Ala 












245 










Ser 


Asn 


Ala 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 




Ser 


Leu 


Thr 


Lys 


Thr 


Ala 








275 










280 




Pro 


vax 


LrJ_U 


Asp 


xxe 


Ser 


Ser 


Asn 






^ y u 










295 






Asn 


<jxy 


m 

Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 




305 










310 








Tiir 


Lys 


Lys 


jrne 


bxy 


Lys 


Arg 


Asn 












o o c 
325 










Thi? 


inr 


biy 


Lys 


Thr 


Asn 


Tl 

lie 


Ala 










340 














Tyr 


tjiy 


Cys 


Val 


Asn 


Trp 


Thr 








3bb 










360 




Lyfa 


V dl 


Asp 


Lys 


i v iec 


vax 


i ie 


Trp 






O ""7 A 

3 70 










375 






LyS 


V clX 


Vdl 


bill 


Ser 


Axa 


Lys 


7* "1 — * 

Ala 




-) O rr 










390 






Vdl 


Asp 


bin 


Lys 


Cys 


Lys 


Ser 


Ser 












405 










Tie 


V d. J_ 






Asn 




Asn 


rie u 










420 












Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 








435 










440 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 






450 










455 






Gin 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 




465 










470 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 












485 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 




1 £ "5 




bt— 1 












He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




xu 










lb 




Ser 


irne 


vai 


Asn 


Trp 


vai 


7\ *1 — i 

Ala 


(jiIU 


o c 

Zb 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


-r- "1 

He 










45 








Glu 


Lys 


Leu 


Gin 

C A 


Arg 


Asp 


Phe 


Leu 


Ala 


Pro 


Glu 


oO 

7, 1 

Ala 


Leu 


Phe 


Phe 


Val 






/ o 










80 


Phe 


His 


Met 


Hxs 


TT 7 

Val 


Leu 


Val 


Glu 




y o 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


10b 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






Ibb 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




X / u 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










O A C 

205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








O *"i A 

220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




J J U 










335 




Glu 


Tl 1 — 

Ala 


lie 


T. T 

Ala 


His 


Thr 


Val 


Pro 


*3 A IT 

345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 










365 








Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 








380 










T 1 — 

He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 






*3 Q C 

3 y b 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 


/IOC 










43 0 






Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 










4t *t b 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






475 










480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 
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€1 



500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 



<210> 318 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 318 



Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin Glu Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ala 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe Gly Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 


305 










310 







163 


259 


GCT 


GCG 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu Asp Asn 


Ala 


Gly Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






155 










160 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 










205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 



300 



<210> 319 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep78 17 127 189 GCG GCT GCG 
<400> 319 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
15 10 15 



Ala 


U -J 

Ill S 


Leu 


Pro 








£ U 


Lys 


Glu 


Trp 


Glu 






35 




GIU 


Gin 


Ala 


Pro 










XI IX 


blU 


xrp 


raXy 


bj 










Fiie 


VjlU 


Lys 


xnr 


Thr 


P 1 T T 

Giy 


vai 








100 


Arg 


Glu 


Lys 


Leu 






115 




Piro 


Asn 


Trp 


Fne 




130 






Asn 


Lys 


TT 1 

Val 


tt i 

Val 


145 








Thr 


Gin 


Pro 


G1U 


Ser 


tv i 

Ala 


Cys 


Leu 








180 


Leu 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




1 1 rv 






Met 


P "1 t t 

Glu 


Leu 


T T_ "1 

Val 


225 








Pi 

Gin 


Trp 


Tl- 
116 


pi t-» 

Gin 


Sex? 


Asn 


Ser 


Arg 








260 


He 


Met 


Ser 


Leu 






275 




Pro 


vai 


vjiXU. 


Asp 




2 90 






Asn 


Giy 


Tyr 


Asp 


305 








Thx 


Lys 


Lys 


Pne 


Thr 


Thr 


Gly 


Lys 








340 


Phe 


Tyr 


Gly 


Cys 






355 




Cys 


T t 1 

Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


-L-Le 


T — 1 

val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 






Leu 


Thr 


Arg 




450 






GlU 


val 


Lys 


Asp 


/I z' r 










rilS 


G1U 


Fne 




OCX 




fila 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 



m 



p 1 ^ r 


l le 


Ser 


Asp 


Leu 


Pro 


Pro 


Asp 








40 


Leu 


Thr 


Val 


Ala 






55 




Arg 


v ax 


Ser 


Lys 




r—f p. 

7 0 






P 1 i r 

Giy 


pi n. 

GIU 


Ser 


Tyr 










Lys 


Car 1 
DCL 


rlcL 


vax 


Ti- 
ne 


P 1 T-» 

Gin 


Arg 


lie 








"i o pv 

12 0 


Ala 


Val 


Thr 


Lys 






135 




Asp 


Glu 


Cys 


Tyr 




150 






Leu 


Gin 


Trp 


Ala 


165 








Asn 


Leu 


Thr 


GIU 


Ser 


Gin 


Thr 


Gin 








2 00 


Ala 


Pro 


Val 


Ile 






215 




Gly 


Trp 


Leu 


TT— 1 

Val 




230 






Glu 


Asp 


Gin 


Tt 1 — 

Ala 


245 








Ser 


Gin 


T1 _ 

lie 


Lys 


Thr 


Lys 


Thr 


Aia 








280 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Ala 




310 






Gly 


Lys 


Arg 


Asn 


325 








Thr 


Asn 


Ile 


Ala 


tt— i 

Val 


Asn 


Trp 


Thr 








360 


Met 


Val 


Ile 


Trp 






375 




Ser 


Tv 1 — 

Ala 


Lys 


T, 1 — 

Ala 




390 






Cys 


Lys 


Ser 


Ser 


405 








Asn 


Thr 


Asn 


Met 


TjJ _ 

HIS 


p 1 -« 

Gin 


Gin 


Pro 








440 


Arg 


Leu 


Asp 


His 






455 




pne 


Phe 


Arg 


Trp 




470 






Tyr 


T7= 1 

vai 


Lys 


Lys 


485 








Asp 


ile 




VjXU 


Thr 


Ser 


Asp 


Ala 








520 


Lys 


Cys 


Ser 


Arg 






535 




Gin 


Cys 


Glu 


Arg 



Ser 


TVU — 

Pne 


TT— 1 

Val 


Asn 


1 IT 








Ser 


Asp 


Met 


Asp 


LilU 


Lys 


Leu 


f~*l T-V 

bin 








O U 


Ala 


Pro 


Glu 


Ala 






75 






XIX S 


l v iCL 


TJ-I c* 

XllS 




Q A 






T 

Leu 


ni tt 


Arg 


Fne 


105 








Tyr 


Arg 


Gly 


lie 


Txir 


Arg 


Asn 


PI,, 

Giy 








14 0 


He 


Pro 


Asn 


Tyr 






155 




Trp 


Thr 


Asn 


Met 




170 






Arg 


Lys 


Arg 


Leu 


lor: 

185 








p 1 1 1 

GIU 


pi 
Gin 


Asn 


Lys 


Arg 


Ser 


Lys 


Thr 








220 


Asp 


Lys 


Gly 


He 






235 




Ser 


Tyr 


xxe 


Ser 




250 






TV 1 — 

Ala 


T\ 1 — 

Ala 


Leu 


Asp 


265 








Pro 


Asp 


Tyr 


Leu 


Arg 


T 1 — 

lie 


Tyr 


Lys 








300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


lie 


Trp 


Leu 




330 






Glu 


TV 1 — 

Ala 


Ile 


71,-1 

Ala 


345 








Asn 


Glu 


Asn 


Phe 


Trp 


Glu 


Glu 


Gly 








380 


Ile 


Leu 


Gly 


Gly 






395 




7\ "1 — 

Aia 


pi t. 

Gin 


T "1 — 

lie 


Asp 




410 






Cys 


TV 1 — 

Ala 


t t— n 

val 


Tl — 

lie 


425 








Leu 


Gin 


Asp 


Arg 


Asp 


Fne 


P" 1 1 T r 

Gly 


T * „ — 

Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly 


pn 

Gly 


TV 1 — 

Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


Ile 


His 


Val 


Gly 


Met 








540 


Met 


Asn 


Gin 


Asn 
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Trp 


TT— 1 

Val 


TV 1 — 

Ala 


Glu 




O Pv 

3 0 






T — T 1 

neu 


Asn 


T — -, T 

lieu 


lie 


45 








Arg 


Asp 


Phe 


Lieu 


Leu 


Fne 


Fne 


vai 








8 0 


Val 


Leu 


Val 


Glu 






95 




Leu 


Ser 


pi „ 
Gin 


Ti- 
ne 




110 






Glu 


Pro 


7\ 1 — 

Ala 


Leu 


125 








Ala 


Gly 


pi„ 
Gly 


P 1 T T- 

Gly 
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Tyr 




355 










360 










365 








He His 


His 


He 


Met 


Gly 




Val 


Piro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 


370 










-3/3 










380 










Leu Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 








385 








390 










395 












<210> 323 




























<211> 536 




























<212> PRT 




























<213> Artificial Sequence 




















<220> 






























<223> Mutant rep protein: rep68 


^ n 


428 


GCT 


GCT 










<400> 323 




























Thr Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


Tl c 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 




5 










10 










15 




Glu His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 




Phe 


Val 


Asn Trp 


Val 


Ala 


Glu 






20 


















30 






Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


O CI- 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 


35 










40 










45 








Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 


50 










55 










60 










Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 




70 










75 










80 


Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 






85 










90 










95 




Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 




100 








105 










110 






Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 










125 








Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala Gly Gly Gly 


130 










135 










140 










Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 








150 










155 










160 


Thr Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 








165 








170 










175 




Ser Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 
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180 










185 


190 




Leu 


Thr 


Hxs 


Val 


Ser 


Gin 


Thr 


Gin Glu Gin Asn Lys Glu 


Asn Gin 


Asn 






195 










200 


205 






Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


val 


He Arg Ser Lys Thr Ser Ala Arg Tyr 




210 








215 




220 






Met 


Glu 


Leu 


T T_ "t 

Val 


Gly Trp 


Leu 


Val Asp Lys Gly He Thr 


Ser Glu 


Lys 


225 










230 






235 




240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


(jin 


Ala 


Ser Tyr He Ser Phe 


Asn Ala 


Ala 








245 








250 


255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


x xe 


Lys Ala Ala Leu Asp Asn Ala Gly Lys 








260 










265 


270 




He 


Met 


Ser 


Leu 


Thr 


Lys 


mr 


Ala 


Pro Asp Tyr Leu Val 


Gly Gin Gin 






275 










280 


285 






Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn Arg He Tyr Lys He 


Leu Glu 


Leu 




290 










295 




300 






Asn 


Gly Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser Val Phe Leu 


Gly Trp 


Ala 


305 










310 






315 




320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He Trp Leu Phe Gly Pro Ala 








325 








330 


335 




Thr 


Thr Gly 


Lys 


Thr 


Asn 


-r -i 

He 


Ala 


Glu Ala He Ala His 


Ala Val 


Pro 








340 










345 


350 




Phe 


Tyr Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu Asn Phe Pro 


Phe Asn Asp 






355 








360 


365 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu Glu Gly Lys 


Met Thr 


Ala 


370 








375 




380 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly Ser Lys Val 


Arg 


385 










390 






395 




400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin He Asp Pro 


Thr Pro 


Val 






405 








410 


415 




-w- ~\ 

He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val Ala Asp Gly Asn 


Ser 








420 










425 


430 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


Phe Lys 


Phe 






435 










440 


445 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp Phe Gly Lys Val 


Thr Lys 


Gin 




450 










455 




460 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala Lys Asp His Val 


Val Glu 


Val 


465 










470 






475 




480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys Lys 


Arg Pro 


Ala 










485 








490 


495 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro Lys Arg Val Arg 


Glu Ser 


Val 








500 










505 


510 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu Ala Ser He Asn 


Tyr Ala 


Asp 






515 










520 


525 






Arg 


Leu 


Ala 


Arg 


Gly His 


Ser 


Leu 










530 










535 











<210> 324 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 350 428 GCT GCT 



<400> 324 
















Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp 


Lys Gly He 


Thr Ser Glu Lys 


1 








5 








10 


15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser 


Tyr He Ser 


Phe Asn Ala Ala 






20 








25 




30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


lie 


Lys Ala Ala Leu Asp Asn Ala Gly Lys 






35 










40 




45 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro 


Asp Tyr Leu 


Val Gly Gin Gin 




50 










55 




60 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He Tyr Lys 


He Leu Glu Leu 


65 








70 






75 


80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala 


Ser Val Phe 


Leu Gly Trp Ala 








85 








90 


95 
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Lys 


Lys 


Phe 


m v 


Ijy fa 




Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




i nn 

1UU 










105 










110 






Thr 


X 11 XT 




Lys 


X 11 -L 


Aon 


lie 


Ala 


Glu 


Ala 


He 


Ala 


His 


Ala 


Vai 


Pro 






lib 








i 9 n 










125 








irlitr 


Tyr 


t~*l tr 

biy 




V al 


Aon 


xxp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 










1j-> 










140 










Cys 


Vdi 


Asp 


Lys 


J*lcL 


v d X 


Tip 
X X C 


Trn 
lip 


lip 


Glu Glu Gly Lys 


Met 


Thr 


Aia 


±4 b 






-LOU 










155 










i c n 
± o u 


Lys 


va._L 


vai 


Iji. u. 


Ser 


jf-i-L CX 


Lys 




Tip 
IXC 


Leu Gly Gly 


Ser 


Lys 


Vai 


Arg 








1DD 










170 










175 




v 3.JL 




fl n 


Lys 






OCX 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Vai 






loU 










1 DC 
1 D J 










190 






Tl a 


Val 


Thr 






X XIX. 


riblx 


Met 


Cys 


Ala 


Vai 


Ala 


Asp 


Gly Asn 


Ser 






IOC 










900 

Z. \J \J 










205 








XX13T 


Til IT 




bill 


His 


Gin 


en n 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 




210 










ZlD 










220 












Leu 


Till? 




Arg 


Leu 


Hop 


ui =. 
hid 


Asp 


Phe 


Gly 


Lys 


Vai 


Thr 


Lys 


Gin 


225 








230 










235 










240 




vai 


Lys 


Asp 


Phe 


Phe 




irp 


Ala 


Lys 


Asp 


His 


Vai 


Vai 


Glu 


Vai 








245 










250 










255 




m n 




ri~| -j-i 


pVi <=. 


Tyr Vai 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








260 










265 










270 






Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Vai 


Arg 


Glu 


Ser 


Vai 






275 










280 










285 








Ala 


Gin 


Pro 




Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 




290 










295 










300 










Arg 


Leu 


Ala 


Arg 


Gly His 


Ser 


Leu 


















305 










310 






















<210> 325 




























<211> 621 




























<212> PRT 




























<213> Artificial Sequence 




















<220> 






























<223> Mutant rep protein: rep 78 54 


338 


495 


GCC 


GCC 


GCC 






<400> 325 




























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Vai 


He 


Lys 


Vai 


Pro 


Ser 


Asp 


Leu 


Asp 


1 






5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Vai 


Asn Trp 


Vai 


Ala 


Glu 








20 








25 










30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Vai 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 




50 










55 










60 










Thr 


Glu 


Trp 


Arg 


Arg 


Vai 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Vai 


65 








70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Vai 


Leu 


Vai 


Glu 








85 










90 










95 




Thr 


Thr 


Gly 


Vai 


Lys 


Ser 


Met 


Vai 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 








105 










110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Vai 


Thr 


Lys 


Thr Arg Asn Gly Ala Gly Gly Gly 




130 










135 










140 










Asn 


Lys 


Vai 


Vai 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 








150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 










170 










175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Vai 


Ala 


Gin 


His 






180 










185 










190 






Leu 


Thr 


His 


Vai 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 










205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Vai 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




210 










215 










220 










Met 


Glu 


Leu 


Vai 


Gly 


Trp 


Leu 


Vai 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 
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230 










235 










240 






irp 


He 


Gin 


Glu Asp Gin 


Ala 


Ser 


Tvt 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




















^ u 










255 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn Ala Gly Lys 










260 










265 










270 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 








275 










280 










285 










Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn Arg 


Tip 
lie 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






290 










295 










300 












Asn Gly Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 




305 










310 










315 










320 




Thr 


Lys 


Lys 


Phe 


Gly Lys Arg 


Asn 


Thr 


He 


Trp 


Leu 


Pne 


Gly 


Pro 


Ala 












325 










330 










335 






Thr Ala Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


Hxs 


Thr 


Val 


Pro 










340 










345 










350 








Phe 


Tyr Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








355 










360 










365 










Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu Glu Gly 


Lys 


Met 


Thr 


Ala 




370 










375 










380 










Li. 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly 


Gly 


Ser 


Lys 


Val 


Arg 


™_ 


385 










390 










395 










400 


O 


Val 


Asp 


Gin 


Lys 


Cys 
405 


Lys 


Ser 


Ser 


Ala 


Gin 
410 


He 


Asp 


Pro 


Thr 


Pro 
415 


Val 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 










420 










425 










430 






ST.-.: : 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 


«|»; 






435 










440 










445 










Glu 


Leu 


Thr Arg 


Arg 


Leu Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 






450 










455 










460 












Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




465 










470 










475 










480 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Ala 


Ala 












485 










490 










495 






Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


k : 








500 










505 










510 






WSj: : 


Ala 


Gin 


Pro 
515 


Ser 


Thr 


Ser 


Asp 


Ala 
520 


Glu 


Ala 


Ser 


He 


Asn 
525 


Tyr 


Ala 


Asp 




Arg 


Tyr 
530 


Gin 


Asn 


Lys 


Cys 


Ser 
535 


Arg 


His 


Val 


Gly 


Met 
540 


Asn 


Leu 


Met 


Leu 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




545 










550 










555 










560 




Phe 


Thr 


His 


Gly 


Gin 
565 


Lys 


Asp 


Cys 


Leu 


Glu 
570 


Cys 


Phe 


Pro 


Val 


Ser 
575 


Glu 




Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


Lys 
585 


Ala 


Tyr 


Gin 


Lys 


Leu 
590 


Cys 


Tyr 




He 


His 


His 
595 


He 


Met 


Gly 


Lys 


Val 
600 


Pro 


Asp 


Ala 


Cys 


Thr 
605 


Ala 


Cys 


Asp 




Leu 


Val 
610 


Asn 


Val 


Asp 


Leu 


Asp 
615 


Asp 


Cys 


He 


Phe 


Glu 
620 


Gin 









<210> 326 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 54 338 495 GCC GCC GCC 



<400> 326 

Met Glu Leu Val Gly Trp Leu Val 

1 5 
Gin Trp He Gin Glu Asp Gin Ala 

20 

Ser Asn Ser Arg Ser Gin He Lys 

35 40 
He Met Ser Leu Thr Lys Thr Ala 
50 55 



Asp 


Lys 


Gly 


He 


Thr 


Ser Glu Lys 




10 








15 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 


25 










30 


Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 










45 




Pro Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 








60 
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# • 



Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tvr 


Lys 


He 


Leu 


Glu 


Leu 


65 






70 










75 










80 


Asn Gly Tyr Asp 


Pro 


Gin 


Tvr 


Ala 


Ala 


Ser 


Val 


Phe Leu Gly Trp Ala 








85 










on 














Thr Lys 


Lys 


Phe 


Gly Lys 




Asn 


Thr 


He 


Trr> 


Leu 


Pne 


(jiy 


Pro 


AJ.a 


100 










-LUb 










Tin 

1 1U 






Thr Ala 


Gly 


Lys 


Thr 


Asn 


Tie 

J. J- C 


Ala 


Glu 


Ala 


He 


Ala 


ill s 


Thr 


v a jl 


Pro 




115 








i-A U 


















Phe Tyr 


Gly 


Cys 


Val 


Asn 




Thr 


Asn 


Glu 


Asn 


frie 


Pro 


File 


Asn 


Asp 


130 






-L ~> ~> 










1 A A 










Cys Val 


Asp 


Lys 


Met 


Val 




Trp 


Trp 


Glu 


Glu 


Gly 


liys 




Thr 


7\ "I 

ilia 


145 




150 










155 










T £ Pi 


Lys Val 


Val 


Glu 


Ser 


Ala 


T 

iy s 


Ala 


lie 


Leu Gly 


Gly 


Ser 


Lys 


val 


Arg 






165 










170 










JL / O 




Val Asp 


Gin 


Lys 


Cys 


Lys 


OCX. 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




180 








"IOC 

185 










T A A 

19 0 






He Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 




195 










200 










205 






Phe 


Thr Thr 


Phe 


Glu 


His 


Gin 


pi -n 

kjjin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


210 










Z _LD 










220 










Glu Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 


225 




230 










235 












Glu Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


val 


CjJ-U 


va.i 






245 










250 










one 




Glu His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Ala 


Ala 






260 








265 










OTA 






Pro Ser Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


vai 




275 








280 










o o c 

2 85 








Ala Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


ASp 


290 










295 










300 










Arg Tyr 


Gin 


Asn 


Lys 

2 


Cys 


Ser Arg 


His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 


305 








310 










315 












Phe Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




325 










330 










335 




Phe Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


val 


Ser 








340 










345 










OCA 






Ser Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 




355 










360 










365 








He His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 


370 










375 










380 










Leu Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 








385 








390 










395 












<210> 327 




























<211> 536 




























<212> PRT 




























<213> Artificial Sequence 




















<220> 






























<223> Mutant rep protein: rep6 8 


54 : 


338 ■ 


495 GCC GCC GCC 






<400> 327 




























Thr Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 




5 










10 










-1 r- 

15 




Glu His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


TV 1 — 

Ala 


Glu 






20 








25 










30 






Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 


35 










40 










45 








Glu Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 


50 










55 










60 










Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 


70 










75 










80 


Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 






85 










90 










95 




Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 




100 








105 










110 






Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 
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115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Ala Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 



120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val lie 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin lie Lys 

Thr Lys Thr Ala 
280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 
360 

Met Val lie Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ser Glu 

Thr Ser Asp Ala 
520 

Gly His Ser Leu 
535 



Thr Arg Asn Gly 
140 

lie Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly lie 
235 

Ser Tyr lie Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg lie Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr lie Trp Leu 
330 

Glu Ala lie Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

lie Leu Gly Gly 
395 

Ala Gin lie Asp 
410 

Cys Ala Val lie 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser lie 



125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

lie Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Ala Ala 
4 95 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 328 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 54 338 495 GCC GCC GCC 
<400> 328 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

15 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 
20 25 30 
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Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Ala Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 329 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 350 420 GCT GCC 



<400> 329 
























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys Val 


Pro 


Ser Asp 


Leu 


Asp 


1 






5 










10 






15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe Val 


Asn 


Trp Val 


Ala 


Glu 








20 








25 






30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp Met 


Asp 


Leu Asn 


Leu 




35 










40 








45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys Leu 


Gin Arg Asp 


Phe 


Leu 




50 










55 








60 






Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro Glu 


Ala 


Leu Phe 


Phe 


65 








70 








75 








80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His Met 


His 


Val Leu 


Val 


Glu 








85 










90 






95 




Thr 


Thr Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu Ser 


Gin 


He 








100 








105 






110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr Arg Gly 


He 


Glu Pro 


Thr 


Leu 




115 










120 








125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr Arg Asn Gly Ala Gly Gly Gly 




130 








135 








140 








Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro Asn 


Tyr 


Leu Leu 


Pro 


Lys 


145 






150 








155 








160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr Asn 


Met 


Glu Gin 


Tyr 


Leu 
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165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Ala Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ala Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 ~ ^ 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 ~ 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 " 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 " 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin. Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 330 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 350 420 GCT GCC 
<400> 330 
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Met Glu Leu Val 
1 

Gin Trp lie Gin 

20 

Ser Asn Ser Arg 
35 

lie Met Ser Leu 
50 

Pro Val Glu Asp 
65 

Asn Gly Tyr Asp 

Thr Lys Lys Phe 
100 

Thr Thr Gly Lys 
115 

Phe Tyr Gly Cys 
130 

Cys Val Asp Lys 
145 

Lys Val Val Glu 

Val Asp Gin Lys 
180 

lie Val Thr Ala 
195 

Thr Thr Phe Glu 
210 

Glu Leu Thr Arg 
225 

Glu Val Lys Asp 

Glu His Glu Phe 
260 

Pro Ser Asp Ala 
275 

Ala Gin Pro Ser 
290 

Arg Tyr Gin Asn 
305 

Phe Pro Cys Arg 

Phe Thr His Gly 
340 

Ser Gin Pro Val 
355 

lie His His lie 
370 

Leu Val Asn Val 
385 



Gly Trp Leu Val 
5 

Glu Asp Gin Ala 

Ser Gin lie Lys 
40 

Thr Lys Thr Ala 
55 

lie Ser Ser Asn 
70 

Pro Gin Tyr Ala 
85 

Gly Lys Arg Asn 

Thr Asn lie Ala 
120 

Val Asn Trp Thr 
135 

Met Val lie Trp 
150 

Ser Ala Lys Ala 
165 

Cys Lys Ser Ser 

Asn Thr Asn Met 
200 

His Gin Gin Pro 
215 

Arg Leu Asp His 
230 

Phe Phe Arg Trp 
245 

Tyr Val Lys Lys 

Asp lie Ser Glu 
280 

Thr Ser Asp Ala 
295 

Lys Cys Ser Arg 
310 

Gin Cys Glu Arg 

325 

Gin Lys Asp Cys 

Ser Val Val Lys 
360 

Met Gly Lys Val 
375 

Asp Leu Asp Asp 
390 



Asp Lys Gly He 
10 

Ser Tyr He Ser 
25 

Ala Ala Leu Asp 

Pro Asp Tyr Leu 
60 

Arg He Tyr Lys 
75 

Ala Ser Val Phe 
90 

Thr He Trp Leu 
105 

Glu Ala He Ala 

Asn Glu Asn Phe 
140 

Trp Glu Glu Gly 
155 

He Leu Gly Gly 
170 

Ala Gin He Asp 
185 

Cys Ala Val He 

Leu Gin Asp Arg 
220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 
300 

His Val Gly Met 
315 

Met Asn Gin Asn 

330 

Leu Glu Cys Phe 
345 

Lys Ala Tyr Gin 

Pro Asp Ala Cys 
380 

Cys He Phe Glu 
395 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 
80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Ala Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 
160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 
240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 

Asn Leu Met Leu 

320 

Ser Asn He Cys 
335 

Pro Val Ser Glu 
350 

Lys Leu Cys Tyr 
365 

Thr Ala Cys Asp 
Gin 



<210> 331 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep68 350 420 GCT GCC 



Thr Ala Gly Phe 
1 

Glu His Leu Pro 
20 

Lys Glu Trp Glu 
35 

Glu Gin Ala Pro 



Tyr Glu He Val 
5 

Gly He Ser Asp 

Leu Pro Pro Asp 
40 

Leu Thr Val Ala 



He Lys Val Pro 
10 

Ser Phe Val Asn 
25 

Ser Asp Met Asp 
Glu Lys Leu Gin 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 

30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 
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50 



55 



60 



Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ' 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 ~ 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 , 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ~ 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 ' 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Ala Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ala Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 " ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 332 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep protein: rep40 350 420 GCT GCC 



<400> 332 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


v ax 


Asp 


Lys 




lie 


Ttir 


Ser 


Glu 


T a/c 


1 








5 


















15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


(j±n 


A J. a 


Ser 


Tyr 


Tie 

x xe 






Asn 


Ala 


rt-L Ct 






20 










25 










30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


lie 


Lys 


AX a 


ax a 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 






35 








40 










A C 








He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


ax a 


Pro 


Asp 


Tyr 


Leu 
6 0 


V Cl -L 


Gly 


Gin 


VJJ.L11 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu. 


65 








70 










75 










O U 


Asn 


Gly Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 












85 










90 










95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




100 










105 










110 






Thr Thr Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Ala 


Val 


Pro 






115 








12 0 










125 








Phe Tyr Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 




130 










135 










140 










Cys 


Val 


Asp 


Lys Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly Lys 


Met 


Thr 


Ala 


145 








150 










155 










lb U 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arcj 








165 










170 










175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 






180 










185 










190 






He 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 






195 










200 










205 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 




210 










215 










220 










Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


Hxs 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Pi n 


225 






230 










235 










z4 U 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 








245 










250 










255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








260 








265 










270 






Pro 


Ser 


Asp 
275 


Ala 


Asp 


He 


Ser 


Glu 
280 


Pro 


Lys 


Arg 


Val 


Arg 
285 


Glu 


Ser 


Val 


Ala 


Gin 
290 


Pro 


Ser 


Thr 


Ser 


Asp 
295 


Ala 


Glu 


Ala 


Ser 


He 

300 


Asn 


Tyr 


Ala 


Asp 


Arg 


Leu Ala Arg Gly 


His 


Ser 


Leu 


















305 










310 























<210> 333 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 189 197 518 GCG GCG GCA 



<400> 333 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro Ser Asp 


Leu Asp 


1 






5 










10 






15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn Trp Val 


Ala 


Glu 








20 








25 






30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp Leu Asn 


Leu 


He 




35 










40 








45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu Gin Arg Asp 


Phe 


Leu 




50 










55 










60 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala Leu Phe 


Phe 


Val 


65 










70 










75 






80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His Val Leu 


Val 


Glu 








85 










90 






95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe Leu Ser 


Gin 


He 



-355- 



100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Ala Ala Gin His 

180 185 190 

Leu Thr His Val Ala Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 " ' 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ala Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 ' 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 334 
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<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 189 197 518 GCG GCG GCA 
<400> 334 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

15 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 ~ ' 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

180 ' 185 190 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 ~ 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 ~ 280 285 

Ala Gin Pro Ser Thr Ala Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 335 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep68 189 



197 518 GCG GCG GCA 
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<400> 335 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 SO 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ~ 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Ala Ala Gin His 

180 185 190 

Leu Thr His Val Ala Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 ~ 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 ' 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ala Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
515 520 525 
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Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 336 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 189 197 518 GCG GCG GCA 
<400> 336 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

15 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 ' 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 ~ 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ala Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 337 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 468 516 GCC GCG 
<400> 337 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
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# 



35 

Glu Gin Ala Pro 
50 

Thr Glu Trp Arg 

65 

Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
13 0 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
3 05 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Ala 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ala 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 



40 

Leu Thr Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

lie Gin Arg lie 
120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val lie 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin lie Lys 

Thr Lys Thr Ala 
280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 
360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 



Glu Lys Leu Gin 
60 

Ala Pro Glu Ala 

75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 
140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 

475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 
540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 



45 

Arg Asp Phe Leu 

Leu Phe Phe Val 
80 

Val Leu Val Glu 

95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 

125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 
560 

Pro Val Ser Glu 
575 
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# 




Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 



<210> 338 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 468 516 GCC GCG 
<400> 338 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 " 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 ~ 230 235 240 

Glu Val Lys Ala Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ala Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 



610 



615 



620 



# 



<210> 339 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 468 516 GCC GCG 
<400> 339 

Thr Ala Gly Phe Tyr Glu lie Val He Lys Val Pro Ser Asp Leu Asp 

1 ' 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ~ ~ 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
450 ' " 455 460 
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Glu Val Lys Ala Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 " 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ala Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 340 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<223> Mutant rep protein: rep40 468 516 GCC GCG 
<400> 340 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 ~ 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 ~ 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 ' 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Ala Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ala Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 341 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



<220> 



<220> 
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m 



<223> Mutant rep protein: rep78 127 221 350 54 140 GCT 
GCA GCT GCC GCC 



<400> 341 
Thr Ala Gly Phe 
1 

Glu His Leu Pro 

20 

Lys Glu Trp Glu 
35 

Glu Gin Ala Pro 
50 

Thr Glu Trp Arg 
65 

Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 

195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 

225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 
Pro Ser Asp Ala 



Tyr Glu lie Val 
5 

Gly lie Ser Asp 

Leu Pro Pro Asp 
40 

Leu Ala Val Ala 

55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

lie Gin Arg lie 
120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 

245 

Ser Gin He Lys 

Thr Lys Thr Ala 
280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 
360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 



He Lys Val Pro 
10 

Ser Phe Val Asn 
25 

Ser Asp Met Asp 

Glu Lys Leu Gin 
60 

Ala Pro Glu Ala 

75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Ala 
140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 
80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Ala Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ala Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 

270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 

His Ala Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
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500 










505 










510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 






515 








520 










525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg His Val Gly Met Asn 


T .^i i 
JJCU 




Tif=*i i 

Li 


530 










535 










54 0 










Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 






v— y o 


545 






550 










555 










560 


Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 










565 










570 










575 




Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


Lys 
585 


Ala 


Tyr 


Gin 


Lys 


Leu 
590 


Cys 


Tyr 


He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






595 










600 










605 








Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 










610 








615 










620 











<210> 342 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<22 3> Mutant rep protein: rep52 127 221 35 0 54 14 0 GCT 
GCA GCT GCC GCC 

<400> 342 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 ~ 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Ala Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 ~ 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
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• 



325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

lie His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 343 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 127 221 350 54 140 GCT 
GCA GCT GCC GCC 

<400> 343 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 4 0 45 

Glu Gin Ala Pro Leu Ala Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 ' 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Ala Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Ala Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ala Ala Arg Tyr 

210 ~ 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Ala Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 * 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
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370 










375 






380 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


lie Leu Gly 


ijiy 


Ser 


T, ra \7 a 1 

ijys vai 


Arg 


385 










390 






395 








And 
*± u u 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala tain lie 


Asp 




J. 111. ir ±-\J 


V d -L 






405 








410 






4t A. 3 




lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val 




7\ en 




Ser 








420 










425 






a t n 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp 


Arg 


Wte* 4- 

Mec 


file Uy S 








435 










440 






445 






Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


Asp Phe Gly 


Lys 


vai 


T 1 V» "v" T .1 t c* 

liii Jjyb 






450 










455 






460 






Val 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala Lys Asp 


His 


Val 


Val Glu 


465 






470 






475 








480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg Pro 


Ala 










485 








490 






495 




Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 


Pro Lys Arg 


Val 


Arg 


Glu Ser 


Val 






500 








505 






510 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu Ala Ser 


lie Asn Tyr Ala Asp 






515 










520 






525 






Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu 














530 










535 















<210> 344 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein rep40 127 221 350 54 140 GCT 
GCA GCT GCC GCC 



<400> 344 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser Glu 


Lys 


1 








5 








10 








15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala 


Ala 






20 










25 










30 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly 


Lys 






35 








40 










45 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 




50 










55 










60 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu Glu 


Leu 


65 








70 










75 








80 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 






85 










90 








95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro 


Ala 




100 










105 










110 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Ala Val 


Pro 






115 








120 










125 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn 


Asp 




130 






135 










140 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met Thr 


Ala 


145 






150 










155 








160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly 


Gly 


Ser 


Lys Val 


Arg 








165 










170 








175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro 


Val 






180 










185 










190 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 






195 










200 










205 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp 


Arg 


Met 


Phe Lys 


Phe 




210 










215 










220 








Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr Lys 


Gin 


225 






230 








235 








240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val Glu 


Val 






245 










250 








255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly Ala 


Lys 


Lys 


Arg Pro 


Ala 








260 








265 










270 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu Ser 


Val 
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275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 345 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 221 285 GCA GCG 
<400> 345 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 * ' 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ala Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Ala Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 
405 410 415 
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He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 346 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 221 2 85 GCA GCG 

<400> 346 _ 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 " 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Ala Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 " 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lvs Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 " 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 ~ 155 160 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
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245 



250 



255 



m n 


m o 


V -T _L Li 


Ph.e 




Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








260 








o £: c: 










270 




Val 


Pro 


OCX 


Asp 






He 




Glu 


PrO 


jjy© 


nl y 


Val 


Arq 


Glu 


Ser 






Z. 1 ZJ 








280 










285 










bin 


ir IL O 


Cot" 


.LUX. 


Cot- 


Asp 


Ala 




AJLci 


□sr 


He 


Asn 


Tyr 


Ala 


Asp 




o on 










2 95 










300 










Arg 


Tyr 


PI n 


Asn 


Lys 




CJpr 


Arg 


rllS 


Val 


biy 


Met 


Asn 


Leu 


Met 


Leu 


one 








310 


















He 


320 


Jrxlc 


Puro 


LyS 




m n 




Glu 


Arg 




Asn 




Asn 


Ser 


Asn 


Cys 






_> —J 










J J u 










335 


Glu 




Thr 


His 


Gly 


Gin 


Lys 


ASD 


Cvs 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 








340 










345 










350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






355 










360 










365 








He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 




370 










375 










380 


Gin 








Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 








385 










390 










395 













<210> 347 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 221 285 GCA GCG 
<400> 347 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ala Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Ala Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
290 " 295 300 



-370- 



m 



Asn Gly Tyr Asp 


Pro 


Gin 


Tvr 


Ala 


Ala 


Ser 


Val Phe 


Leu Gly Trp 


Ala 


305 




















315 








320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu 


Phe 


isxy 


Pro 


Ala 






one 










330 








335 




Thr 


Thr 


Gly 


Lys 


X ill 




He 


Ala 


Glu 


Ala 


He Ala 


His 


Tinr 


Val 


Pro 






340 










345 








J 3 VJ 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trn 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Fne 


Asn Asp 




355 










3 D U 








365 








Cys 


Val 


Asp 


Lys 




V ctX 


lie 


X J. tJ 


xx. y 


Glu 


Glu Gly Lys 


Met 


Thr 


A±a 


370 








.5 / D 








380 










Lys 


Val 


Val 


Glu 


Cqt 




■1— J_y to 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 


385 










"3 o n 










395 








4t u u 


Val 


Asp 


Gin 


Lys 


v_y to 


XJy o 


OC: J- 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 






44 LI 3 










410 








415 




He 


Val 


Thr 


Ser 


^ioll 


X XIX. 


noli 


Met 


Cys 


Ala 


Val He 


Asp 


Gly Asn 


Ser 








420 










*± £i ZJ 








430 






Thr 


Thr 


Phe 


Glu 


txJ- S 




m n 


Pro 


Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 






435 










440 








445 








Glu 


Leu 


Thr 


Arg 


Arg 


J_jeu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




450 










c: c 








460 








Val 


Glu 


Val 


Lys 


Asp 




Phe 


Arg 


Trp 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


465 






470 










475 








480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 










485 










490 








495 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 






500 








505 








510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser He Asn Tyr Ala Asp 






515 










520 








525 








Arg 


Leu 


Ala 


Arg 


Gly His 


Ser 


Leu 
















530 










535 



















<210> 348 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 221 285 GCA GCG 



<400> 348 
















Ser Glu Lys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp 


Lys 


Gly He Thr 


1 








5 






10 




15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser 


Tyr 


He Ser Phe 


Asn Ala Ala 






20 








25 






30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala 


Ala 


Leu Asp Asn Ala Gly Lys 






35 








40 




45 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro Asp Tyr Leu Ala Gly Gin Gin 




50 










55 






60 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr Lys He 


Leu Glu Leu 


65 








70 








75 


80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala 


Ser 


Val Phe Leu Gly Trp Ala 




85 








90 




95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr 


He 


Trp Leu Phe 


Gly Pro Ala 




100 








105 






110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala Glu 


Ala 


He Ala His 


Thr Val Pro 






115 








12 0 




125 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr Asn 


Glu 


Asn Phe Pro 


Phe Asn Asp 




130 






135 






140 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu Glu Gly Lys 


Met Thr Ala 


145 






150 








155 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala He 


Leu 


Gly Gly Ser 


Lys Val Arg 








165 








170 




175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser Ala 


Gin 


He Asp Pro 


Thr Pro Val 






180 








185 






190 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met Cys 


Ala 


Val He Asp 


Gly Asn Ser 






195 










200 




205 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro Leu 


Gin 


Asp Arg Met 


Phe Lys Phe 



-371- 



# 



210 






215 


















Glu Leu Thr Arg Arg 


Leu 


Asp 


ril S 


Asp 


Phe 


Gly 


Lys 


V ctl 


± ii j_ 


T.T./ct CXI Tl 


225 




230 










235 








o a n 


Glu Val Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu Val 


245 










250 










255 


Glu His Glu Phe 


Tyr 


V ci±- 


Ljy o 


u y o 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro Ala 


260 










265 










270 




Pro Ser Asp Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser Val 


275 








o q n 










285 






Ala Gin Pro Ser 


Thr 


Ser 


Asp 


/-i_L a. 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 


290 






1 Q C 

a y d 










300 








Arg Leu Ala Arg Gly 


His 


Ser 


Leu 
















305 




310 




















<210> 349 
























<211> 621 
























<212> PRT 
























<213> Artificial Sequence 


















<220> 
























<223> Mutant rep protein: rep78 


23 495 GCT GCC 
































inr A±a ^-Ly - t ^- ne 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


-L 


3 










10 










15 


Glu His Leu Pro 




He 


Ala 






Phe 


Val 


Asn 


Trp 


Val 


Ala Glu 


ZU 








Z O 










30 




Liys o-Lu irp ij±u 


Leu 


Pro 


Pro 






Asp 


Met 


Asp 


Leu 


Asn 


Leu He 


O IT 


















45 






Glu Gin Ala Pro 


Leu 


Thr 


Val 


Hia 


fl n 

kj_L LI 


Lys 


Leu 


Gin Arg Asp 


Phe Leu 


DO 






55 










60 








inr (j±u irp Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe Val 


j— r— 

6b 


70 










75 








80 


r*~\ r>V,~ r^ln T T r Q 

(jin rue tjxu j-iys 


kjxy 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val Glu 


oo 










90 










95 


inr inr v^xy vai 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin He 


100 










105 










110 




Arg Glu Lys Leu 


Tl 0 
lie 


Gin Arg 


He 


Tyr 


Arg Gly 


He 


Glu 


Pro 


Thr Leu 


115 








120 










125 






Pro Asn Trp Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala Gly Gly Gly 


130 






135 










140 








Asn Lys Val Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro Lys 


145 




150 










155 








160 


Thr Gin Pro Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr Leu 




165 










170 










175 


Ser Ala Cys Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin His 


180 










185 










190 




Leu Thr His Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin Asn 


195 








200 










205 






Pro Asn Ser Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg Tyr 


210 






215 










220 








Met Glu Leu Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu Lys 


225 


230 










235 








240 


Gin Trp lie Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala Ala 


245 








250 










255 


Ser Asn Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 


260 










265 










270 




lie Met Ser Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 


275 








280 










285 






Pro Val Glu Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu Leu 


290 






295 










300 








Asn Gly Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 


305 




310 










315 








320 


Thr Lys Lys Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro Ala 




325 










330 










335 


Thr Thr Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val Pro 


340 










345 










350 





-372- 




Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 ' 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 ~ 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 



<210> 350 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep52 23 495 GCT GCC 



<400> 350 




















Thr Ser Glu Lys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


1 








5 








10 






15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe Asn Ala Ala 






20 










25 








30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 






35 








40 










45 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu Val Gly Gin Gin 




50 








55 










60 


He Leu Glu Leu 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


65 








70 










75 




80 


Asn 


Gly Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 










85 










90 






95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe Gly Pro Ala 




100 










105 








110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His Thr Val Pro 






115 








120 










125 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro Phe Asn Asp 




130 






135 










140 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys Met Thr Ala 


145 






150 










155 




160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly 


Gly 


Ser Lys Val Arg 








165 










170 






175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro Thr Pro Val 



610 



615 



620 
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€> • 



180 185 190 



lie Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp 


Gly Asn 


Ser 




"IOC 










200 








205 






Phe 


Thr Thr 


Phe 


Glu 


HIS 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 






210 










215 








220 








Gin 


Glu Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His Asp Phe Gly Lys Val 


"T 1 Vl T* 




225 




230 










235 








240 


Glu Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


Ala 


Lys 


Asp His 


vai 


V CL-L 


Glu 


Val 


• 


OAR 










250 








255 


Ala 


Glu His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


"A 1 =3 

iila 






260 








265 








270 




Val 


Pro Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 




O t~ 




275 










280 








285 




-A.-L a. 




Ala Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser He 


Asn 


Tyr 


Asp 


290 










295 








*5 r\ r\ 

3 00 










Arg Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu 




Leu 


305 








310 










315 






lie 


320 


Phe Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin Asn 


Ser 




Cys 




325 










330 








335 




Phe Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 






340 










345 








•J 3 \J 






Ser Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr Gin 


Lys 


UC Li 


y 


Tyr 




355 










360 








365 








lie His 


His 


He 


Met 


Gly Lys 


Val 


Pro Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 


370 










375 








380 










Leu Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe Glu 


Gin 








385 








390 










395 










<210> 351 


























<211> 536 


























<212> PRT 


























<213> Artificial Sequence 


















<220> 




























<223> Mutant rep protein: rep68 


23 495 GCT GCC 










<400> 351 


























Thr Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val Pro 


Ser 


Asp 


Leu 


Asp 


1 




5 










10 








15 




Glu His 


Leu 


Pro 


Gly 


He 


Ala 


Asp 


Ser 


Phe 


Val Asn 


Trp 


Val 


Ala 


ai n 

OX UL 






20 








25 








30 




Tl f= 


Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met Asp 


Leu 


Asn 


Leu 


35 










40 








45 








Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu Gin 


Arg 


Asp 


Fne 


T 

Leu 


50 










55 








60 








V Ct-L 


Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu Ala 


Leu 


Pne 


Fne 


65 






70 










75 








80 


Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met His 


Val 


Leu 


vai 








85 










90 








95 




Thr Thr 


Gly Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg Phe 


Leu 


Ser 


Gin 


Tie 






100 








105 








110 






Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly He 


Glu 


Pro 


Thr 




115 










120 








125 








Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn Gly Ala 


Gly 


Gly 


CXI \r 


130 








135 








140 










Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn Tyr 


Leu 


Leu 


Pro 




145 








150 










155 








160 


Thr Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn Met 


Glu 


Gin 


Tyr 


Leu 








165 








170 








1 nr 
I/O 




Ser Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg Leu 


Val 


Ala 


Gin 


His 




180 










185 








190 






Leu Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn Lys 


Glu 


Asn 


Gin 


Asn 




195 










200 








205 








Pro Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys Thr 


Ser 


Ala 


Arg 


Tyr 


210 








215 








220 










Met Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 


225 






230 










235 








240 
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Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ' 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ~ 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 ' ' 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 352 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep4 0 23 4 95 GCT GCC 



<400> 352 


























Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu Lys 


1 








5 








10 










15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala Ala 






20 










25 










30 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 






35 








40 










45 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 




50 










55 










60 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu Leu 


65 








70 










75 








80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp Ala 




85 










90 










95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro Ala 




100 








105 










110 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val Pro 






115 








120 










125 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




130 






135 










140 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr Ala 



-375- 



145 






15 0 










155 




Lys Val 


160 


Lys 


Val Val Glu 


Ser 


Ala 


Lys 


Ala 


lie 


Leu 


Gly Gly 


Ser 


Arg 




165 










170 






175 


Val 


Val Asp Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr Pro 




180 










185 








190 




lie 


Val Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp Gly Asn 


Ser 




195 








200 








205 




Phe 


Thr 


Thr Phe Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg 


Met 


Phe Lys 




210 






z ^ _) 








220 






Gin 


Glu 


Leu Thr Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr Lys 


225 


230 










235 






240 


Glu 


Val Lys Asp 


Phe 


Phe 


Arg 


Trt> 


Ala 


Lys 


Asp His 


Val 


Val Glu 


Val 




245 










250 






255 


Ala 


Glu 


His Glu Phe 


Tyr Val 


Lys 


Lys 


Gly Gly 


Ala Lys 


Lys 


Arg Ala 




260 










265 








270 


Val 


Pro 


Ser Asp Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu Ser 




275 






280 








285 






Ala 


Gin Pro Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser He 


Asn Tyr Ala Asp 




290 






295 








300 








Arg 


Leu Ala Arg 


Gly His 


Ser 


Leu 














305 






310 



















<210> 353 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 20 54 420 495 GCC GCC 
GCC GCC 

<400> 353 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Ala Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Ala Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 * 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
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# 



275 280 285 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 

290 ~ 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 J 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 ' 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ala Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 ~ 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 " 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 354 

<211> 397 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 20 54 420 495 GCC GCC 
GCC GCC 



<400> 354 






















Ser Glu Lys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


1 








5 










10 








15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 






20 










25 










30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly Lys 






35 








40 










45 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 




50 








55 










60 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu Glu Leu 


65 








70 










75 






80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 




85 










90 








95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 
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100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ala Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 " 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 " 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 



<210> 355 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 20 54 420 495 GCC GCC 
GCC GCC 



<400> 355 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Ala 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 



He 


Lys Val 


Pro 


Ser 


Asp 


Leu Asp 




10 








15 




Ser 


Phe Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 








30 






Ser 


Asp Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lys Leu 


Gin 


Arg Asp 


Phe 


Leu 






60 










Ala 


Pro Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


Phe 


His Met 


His 


Val 


Leu 


Val 


Glu 




90 








95 




Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 








110 






Tyr 


Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 








Thr 


Arg Asn Gly 


Ala 


Gly Gly Gly 






140 










He 


Pro Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 
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# 



145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 

180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 

225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 

355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ala 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 



150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 
280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Gly His Ser Leu 
535 



155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 

345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



160 

Glu Gin Tyr Leu 

175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
32 0 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Ala Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 356 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 20 54 420 495 GCC GCC 
GCC GCC 



<400> 356 
Met Glu Leu Val 
1 

Gin Trp He Gin 
20 

Ser Asn Ser Arg 
35 

He Met Ser Leu 



Gly Trp Leu Val 

5 

Glu Asp Gin Ala 

Ser Gin He Lys 
40 

Thr Lys Thr Ala 



Asp Lys Gly He 
10 

Ser Tyr He Ser 
25 

Ala Ala Leu Asp 
Pro Asp Tyr Leu 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 
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# 



50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 ~ " 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ala Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 ~ 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 357 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 412 612 GCG GCG 



<400> 357 




























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 






5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 








25 










30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 




35 










40 










45 








Glu 


Gin 
50 


Ala 


Pro 


Leu 


Thr 


Val 
55 


Ala 


Glu 


Lys 


Leu 


Gin 
60 


Arg 


Asp 


Phe 


Leu 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 








70 










75 








Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Glu 








85 










90 










95 




Thr 


Thr Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 








100 








105 










110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala 


Gly Gly Gly 




130 








135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 






150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 








170 










175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 






180 










185 










190 
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Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 " 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 

290 ' 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ' 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Ala Pro Thr Pro Val 

405 410 415 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 " 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 ~ 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

lie His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Ala Asp Leu Asp Asp Cys lie Phe Glu Gin 
610 615 620 

<210> 358 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



<223> Mutant rep protein: rep52 412 612 GCC GCG 
<400> 358 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 



Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 



<220> 



1 



5 



10 



15 
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20 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 " 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 
65 " 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 ~ 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Ala Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He. Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 ~ 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 ~ 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Ala Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 359 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 412 612 GCC GCG 
<400> 359 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 '70 75 80 
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Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ' 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Ala Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 360 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 412 612 GCC GCG 
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# 



<400> 360 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lvs 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


1 








5 










10 










15 




Gin Trp 


He 


Gin Glu Asp 


Gin 


Ala 


Ser 


Tvr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








20 










25 










30 






Ser 


Asn 


Ser Arg 


Ser 


Cjin 


Tip 

JL -L 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 






35 










40 










45 








lie 


Met 


Ser 


Leu 


Thr 


Lys 


X XX J- 


Ala 


Pro 


Asp 




Leu 


Val 


Gly Gin Gin 




50 










55 










60 










Pro 


Val 


Glu Asp 


Tl Q 

lie 


Ser 




Asn Arg 


He 


Tvr 


Lys 


He 


Leu 


Glu 


Leu 


65 










70 










75 










80 


Asn Gly Tyr Asp 


Pro 


Gin 




Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 










85 










90 










95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 




Asn 


Thr 


He 


Tm 

sr 


Leu 


Phe 


Gly 


Pro 


Ala 




100 










105 










110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


x j_e 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 








120 










125 








Phe 


Tyr 


Gly Cys 


Val 


Asn 


ir P 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




130 










1 j j 










140 










Cys 


Val 


Asp 


Lys 


Met 


Val 


lie 


Trp 


Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 


145 






150 










155 










160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


T .ire 
j_iy o 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 








165 










170 










175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 






Ala 


Gin 


He 


Ala 


Pro 


Thr 


Pro 


Val 






180 










185 










190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


rib 11 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 






195 










200 










205 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


m n 


Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 




210 










& j — ) 










220 










Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


flD^J 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 


225 








230 










235 










240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


ni y 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






245 










250 










255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








260 










265 










270 






Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 






275 










280 










285 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 




290 










295 










300 










Arg Leu Ala Arg Gly His 


Ser 


Leu 



















305 310 



<210> 361 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 197 412 GCG GCC 



<400> 361 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys Val 


Pro 


Ser Asp 


Leu 


Asp 


1 






5 








10 






15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe Val 


Asn 


Trp Val 


Ala 


Glu 








20 








25 




30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met 


Asp 


Leu Asn 


Leu 


He 




35 










40 






45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys Leu 


Gin 


Arg Asp 


Phe 


Leu 




50 










55 






60 








Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu 


Ala 


Leu Phe 


Phe 


Val 


65 






70 






75 








80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met 


His 


Val Leu 


Val 


Glu 








85 








90 






95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu Ser 


Gin 


He 






100 








105 




110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly 


He 


Glu Pro 


Thr 


Leu 




115 










120 






125 







-384- 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 

J. 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ala 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 

2 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Glv 


j.yr 


Asp 


Pro 


Gin 


Tvr 


Ala 


305 










310 






Thr 


Lys 


T .T7"C3 




Gly Lys 


Arg 


Asn 


















Thr 


Thr 


ai v 


ijy s 


Thr 


Asn 


He 


Ala 


















Phe 


Tyr 

2 


uiy 


y a 


Val 


7\ e? rt 


Trp 


Thr 






"3 cr c 

3 3 D 










360 


Cys 


Val 




.Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


V ciX 


vj-L U 


Ser 


Ala 


Lvs 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 

XT 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










520 


Arg 


Tvr 

2 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 




530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


545 










550 






Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 










He 


His 


His 


He 


Met 


Gly 


Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 




610 










615 





<210> 362 
<211> 397 
<212> PRT 

<213> Artificial Sequence 




Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 

2 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lvs 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 








Trp 


Glu 


Glu 


Gly 
380 


Lys 

2 


Met 


Thr 


Ala 


He 


Leu 


Gly 


Gly 

-* 


Ser 


Lvs 

2 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Ala 


Pro 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


He 


Asp 


Glv 


Asn 


Ser 


425 










430 






Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 










445 








Asp 


Phe 


Gly 


Lvs 


Val 


Thr 


Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






475 










480 


Gly Gly 


Ala 


Lvs 

2 


Lvs 

2 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tvr 

2 


Ala 


Asp 










525 








His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 








540 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cvs 

2 






555 










560 


Leu 


Glu 


Cvs 


Phe 


Pro 


Val 


Ser 


Glu 




570 










575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 














620 
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<220> 

<223> Mutant rep protein: rep52 197 412 GCG GCC 
<400> 362 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

15 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 " " 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Ala Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 363 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 197 412 GCG GCC 
<400> 363 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
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• 



20 25 30 





pi n 

b-L U 


irp 


Glu 


Leu 


Pro 


iri U 


Asp 


Ser Asp 




nop 


Leu 


Asn 




Tie 

X -L <C- 






35 










40 










45 










pi n 

VjJ.il 




Pro 


Leu 


Thr 


v dj_ 


Al a 


Glu 


Lys 


Leu 


pl n 


Arg Asp 


Phe 


ucu 




50 










55 










60 










X 11 J- 


Pl n 

v71 Lt 




Arg Arg Val 




T A7Q 

j-iy o 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 










70 










75 










80 


pl n 


rue 




Lys 


Gly Glu 




iyi 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




















90 










95 




Th-r 

X iiX. 


X 11X. 




vdl 


Lys 


Ser 




Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


lie 








1UU 










105 










110 






Arcj 


r* 1 
bl u. 


Lys 


Leu 


He 


Gin 


Arg 


1 lc 


Tyr Arg Gly 


He 


Glu 


Pro 


X ili. 


T 

Leu 






± _L D 










1 










125 








Pro 


Asn 


Trp 


rlie 


Ala 


Val 


inr 


Lys 


Thr Arg Asn Gly 


Ala Gly 


Pl \r 
uiy 


Pl \r 




1.3 u 










IOC 
1 J J 










140 










Asn 


Lys 




Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


.fxVO 


T 

Lys 


i/ii: 

_L*± O 










150 










155 










1 fiO 

X. D VJ 


Thr 


pi t-. 
bin 


PrO 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 










170 










1 7^ 




Ser 




Cys 


Leu 


Asn 


Leu 


Thr 


pl n 
blU 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Pin 
bin 


111 s 








180 










185 










190 






L6U 


1 iix 


MX s 


Val 


Ala 


Gin 


Thr 


Pl -n 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Pin 


Asn 






X J? 3 










9 00 

^ \J VJ 










205 








Pro 


Asn 


OC1 


Asp 


Ala 


Pro 


Val 


Tip 

116 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


7\ -V-/-T 

nlvj 


iyr 




91 o 

Z1U 










215 










220 










luct 


Pin 
b J. 11 


LeU 


Val 


Gly Trp 


Leu 


Vdl 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Pi n 

bi U. 


xjy t> 












230 










235 










94 0 


bin 


Trp 


x_Le 


Gin Glu Asp Gin 


7\1 =i 

Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 
Ala 


al a 
Ala 










245 










250 










nee 
^ jj 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Pi tr 

biy 


T ire 

.uys 








260 










265 










270 






Tl a 

lie 




Ser 


Leu 


Thr 


Lys 


Thr 


TV 1 =» 

Aia 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Pl -n 

bin 


Pl -n 

bin 






A 1 z> 










zoU 










285 








Pro 


Vdl 


bill 


Asp 


lie 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


pin 
uiu 


Leu 




9 q n 
/ y u 










295 










300 










Asn 


Vjj-L y 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


irp 


Ala. 


*3 AC 
O v J 










310 










315 










oon 

S> Zi KJ 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 










325 










330 










s> ~> ~> 




Till? 


Till? 


Cj±y 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


vai 


Pro 








340 










345 










350 






iriie 


Tyr 


vuj_y 


Cys 


Val 


Asn 


Trp 


inr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






o c: c: 










jdU 










365 








Cys 


vai 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Tiir 


Aid 




^ "7 n 










375 










380 










Lys 


\ 7-, -i 


Val 


Glu 


Ser 


Ala 


Lys 




He 


Leu 


Gly Gly 


Ser 


Lys 


v ai 


Arcj 


3 85 










390 










395 










40 0 


Val 


ASp 


ri 1 


Lys 


Cys 


Lys 


Ser 


□ CI 


Ala 


Gin 


He 


Ala 


Pro 


Thr 




Val 










405 










410 










41 ^ 

*± _L ZJ 




lie 


V.3 1 
Val 




Ser 


Asn 


Thr 


Asn 




Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


ocrx. 








420 










425 










430 






Till? 


- 

Till? 


irilc 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp Arg 


Met 


Phe 


Lys 


irne 
















a ah 










445 








pin 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


MIS 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Pl r-> 

bin 














455 










460 










Pl n 


vai 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


pi ii 

blU 


Val 


a c r 










470 










475 










/ton 

f± o u 


Pl„ 

bill 


HIS 


r*l ii 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










485 










490 










495 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








500 










505 










510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 






515 










520 










525 








Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 




















530 










535 





















<210> 364 
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<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 197 412 GCG GCC 



<400> 364 





Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




i 








b 










1U 










15 






kjj.il 


irp 


Tl o 
X X c 


(1.1 n 
Z U 


m n 


Asp 


^jXIl 


ax a 


Q 

ocX 


iyr 


He 


Ser 


DVici 
Jrile 


Asn 
30 


Ala 


f\ia 








ocx 




oer 




lie 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 








-j b 










4 U 










45 










lie 


1*1 cU 


Del 


T 


xnr 


Lys 


Thr 


Ala 
Aid 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


CM n 

Kjin 






bU 










bb 










60 












Pro 


va._L 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




6b 










70 










75 










80 


U. 


Asn 




Tyr 


Asp 


Pro 


i^±n 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


ax a 


;sr.::; ■ 
; ; 










85 










90 










95 




\ 


Thr 


Lys 


Lys 


Phe 
100 


Ljiy 


Lys 


Arg 


Asn 


Thr 
105 


He 


Trp 


Leu 


Phe 


Gly 
110 


Pro 


ax a 


n \ 


± 111. 


± 11 X- 


Gly 
115 


Lys 


Thr 




lie 


r\ X cl 
IzO 


Glu 


Ala 


He 


Ala 


His 
125 


Thr 


Val 


xrx O 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






inn 

J- J U 










ljb 










140 










if 1 ! 




Vai 


Asp 


Lys 


Met 


v ax 


X Xc 


Trp 


Trp Glu Glu Gly Lys 


Met 


Thr 


ax a 




T A C 

14 b 










lbO 










155 










160 


« 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly Ser Lys 


Val 


Arg 












165 










170 










175 






vai 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Ala 


Pro 


Thr 


Pro 


Val 


w 








180 










185 










190 






;u 


lie 


vai 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He Asp Gly Asn 


Ser 


: 






195 










200 










205 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


Phe 


Lys 


Phe 






210 










215 










220 












Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




225 










230 










235 










240 




Glu 


Val 


Lys 


Asp 


Phe 
245 


Phe 


Arg 


Trp 


Ala 


Lys 
250 


Asp 


His 


Val 


Val 


Glu 
255 


Val 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










260 










265 










270 








Pro 


Ser 


Asp 
275 


Ala 


Asp 


He 


Ser 


Glu 
280 


Pro 


Lys 


Arg 


Val 


Arg 
285 


Glu 


Ser 


Val 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala 


Asp 






290 










295 










300 










Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 




















305 










310 























<210> 365 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 412 495 511 GCC GCC GCA 



<400> 365 



Thr Ala Gly 


Phe 


Tyr . Glu 


He 


Val 


He 


Lys 


Val 


Pro Ser Asp 


Leu 


Asp 


1 








5 










10 






15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser Asp 


Ser 


Phe 


Val 


Asn Trp Val 


Ala 


Glu 








20 










25 






30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp Leu Asn 


Leu 


He 






35 










40 








45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 




50 










55 










60 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala Leu Phe 


Phe 


Val 
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65 

Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 

195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp He Gin 

Ser Asn Ser Arg 
260 

He Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
4 65 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 

545 

Phe Thr His Gly 

Ser Gin Pro Val 
580 

He His His He 
595 



70 



Gly Glu 


otrX 


lyr 










Lys 


o fcr X 




VcLJ- 


He 


Gin 


_ 


Tl <= 

j. ie 








120 


Ala 


val 


Thr 


Lys 










Asp 


<a±U 




lyr 




ibu 






Leu 


Vj-LU 


Trp 


Ala 


lob 








Asn 


Leu 


L1LJL 




Ser 


Gin 


Txir 










200 


Ala 


Pro 


Val 


He 










Gly 


Trp 


Leu 


vai 




230 






Glu Asp 




ax a 


245 








Ser 


Gin 


ij_e 


Lys 


Thr 


Lys 


r PVi "v 


Aid 








280 


He 


Ser 


Ser 


Asn 










Pro 


Gin 


lyr 


Ala 




310 






Gly 


Lys 


Arg 


Asn 


325 








Thr 


Asn 


±-Le 


Ala 


Val 


Asn 


Trp 


Thr 








360 


Met 


Val 


He 


Trp 






"O 'I C 




Ser 


Ala 


Lys 


111 . 

A_La. 




390 






Cys 


Lys 


Ser 


Ser 


405 








Asn 


Thr 


Asn 


Met 


His 


Gin 


tain 


Pro 








440 


Arg 


Leu 


Asp 


His 






arc: 




Phe 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 


IjXU 


Thr 


Ser 


Asp 


Ala 








520 


Lys 


Cys 


Ser 


Arg 






C *D C 




Gin 


Cys 


GlU 


Arg 




550 






Gin 


Lys 


Asp 


Cys 


565 








Ser 


Val 


Val 


Lys 


Met 


Gly 


Lys 


Val 








600 



75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 
140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin He Ala 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 
540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 



80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
43 0 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Ala Ala 
495 

Arg Glu Ala Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 
605 
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Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 366 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 412 4 95 511 GCC GCC GCA 



<400> 366 





Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 




lie 






(~* 1 1 1 






1 








5 










1U 










T C 

±o 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Qnln 


Ala 


Ser 


Tyr 


He 


Ser 




Asn. 


B.la 


.H._L a. 








20 










25 










30 








Ser 


Asn 


Ser 
35 


Arg 


Ser 


Gin 


He 


Lys 
40 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 




He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Ala 


Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly 


Gin 


Gin 




Pro 


Val 


Glu Asp 


-r- ~I 

He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


lie 


Leu 


IjlU 


Leu. 


! ba;; : 
Pj: : 


65 










70 










75 










oU 




Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Ala 


Ser 
90 


Val 


Fne 


Leu 




Trp 
95 


-H.-L ci 


ry 


Thr 


Lys 


Lys 


Phe 
100 


Gly 


Lys 


Arg 


Asn 


Thr 
105 


He 


Trp 


Leu 


Phe 


Gly 
110 


Pro 


Ala 




Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


HIS 


Thr 


vai 


Pro 








115 










120 










125 










Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






130 










135 










14 0 










pi: | 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




145 










150 










155 










160 


:;=:' 
i. | 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly 


Gly 


Ser 


Lys 


Val 


Arg 








165 










170 










175 




~: 


Val 


Asp 


Gin 


Lys 
180 


Cys 


Lys 


Ser 


Ser 


Ala 
185 


Gin 


He 


Ala 


Pro 


Thr 
190 


Pro 


Val 




He 


Val 


Thr 
195 


Ser 


Asn 


Thr 


Asn 


Met 
200 


Cys 


Ala 


Val 


He 


Asp 
205 


Gly 


Asn 


Ser 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 






210 










215 










220 












Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




225 










230 










235 










240 








Lys 


Asp 


Phe 
245 


irne 


Arg 


Trp 


Ala 


Lys 
250 


Asp 


nl b> 


vdl 


vdl 


VJX LI 

255 


V Ct-L 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Ala 


Ala 










260 










265 










270 








Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ala 


Val 








275 










280 










285 










Ala 


Gin 
290 


Pro 


Ser 


Thr 


Ser 


Asp 
295 


Ala 


Glu 


Ala 


Ser 


He 
300 


Asn 


Tyr 


Ala 


Asp 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 




305 










310 










315 










320 




Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu 


Arg Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 












325 










330 










335 






Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 










340 










345 










350 








Ser 


Gin 


Pro 
355 


Val 


Ser 


Val 


Val 


Lys 
360 


Lys 


Ala 


Tyr 


Gin 


Lys 
365 


Leu 


Cys 


Tyr 




He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






370 










375 










380 












Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 









385 390 395 



<210> 367 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep protein: rep68 412 495 511 GCC GCC GCA 



<400> 367 
Thr Ala Gly Phe 
1 

Glu His Leu Pro 
20 

Lys Glu Trp Glu 
35 

Glu Gin Ala Pro 
50 

Thr Glu Trp Arg 
65 

Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 

225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 

275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 

385 

Val Asp Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 

435 

Glu Leu Thr Arg 

450 

Glu Val Lys Asp 

465 

Glu His Glu Phe 
Pro Ser Asp Ala 



T'xrr 


VJJ.U 


He 


Val 


_> 








Gly 


He 


Ser Asp 


Leu 


Pro 


Pro Asp 








A A 


Leu 


Thr 


TT_ "I 

Val 


Ala 






55 




Arg 


vai 


Ser 


Lys 




70 






Gly 


Glu 


Ser 


Tyr 


85 








Lys 


Ser 


Met 


TT_ "I 

Val 


lie 


Gin 


Arg 


He 










Ala 


Val 


Thr 


Lys 






135 




Asp 


r*l it 


Cys 


Tyr 




150 






Lieu 


Gin 


Trp 


Ala 


165 








Asn 


Leu 


Thr 


Glu 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Gly 


Trp 


Leu 


Val 




230 






G1U 


Asp 


Gin 


Ala 


245 








Ser 


Gin 


He 


Lys 


Thr 


Lys 


Thr 


Ala 








280 


lie 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr Ala 




310 






Giy 


Lys 


Arg Asn 


325 








Thr 


Asn 


He 


Ala 


Val 


Asn 


Trp 


Thr 








360 


Met 


val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ala 




390 






Cys 


Lys 


Ser 


Ser 


405 








Asn 


Tnr 


Asn 


Met 


His 


Gin 


Gin 


Pro 








440 


Arg 


Leu 


Asp 


His 






455 




Phe 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 



Tl 


Ly S 




IrLU 




1U 






Ser 


Phe 


Val 


Asn 


Z b 








Ser 


Asp 


Met 


Asp 




Lys 


Leu 


m n 


Aia 


Pro 


Glu 


b U 
Ala 






75 




Phe 


His 


Met 


rilS 




90 






Leu 


Gly Arg 


•flic 


-1 A r 
1UD 








Tyr 


Arg Gly 


He 


Thr 


Arg Asn 










i a n 


lie 


Pro 


Asn 








155 




Trp 


Thr 


Asn 






170 






Arg 


Lys 


Arg 


Leu 


"IOC 

185 








Glu 


Gin 


Asn 


Lys 


Ajtcj 


Ser 


Lys 


r Tr">"v~ 
± LLL 








n o. a 
220 


Asp 


Lys 


Gly 


lie 






235 




Seir 


Tyr 


He 


Ser 




250 






Ala 


Ala 


Leu 


Asp 


"1 f c 

265 








Pro 


Asp 


Tyr 


Leu 


Arg 


He 


Tyr 


Lys 








3 0 0 


al => 
Aia 


Ser 


Val 








315 




Thr 


He 


Trp 


T m i 

Leu 




330 






Glu 


Ala 


He 


7\ 1 ^ 

Ala 


345 








Asn 


Glu 


Asn 


Phe 


Trp 


Glu 


Glu 


r*l 








380 


Tl « 

lie 


Leu 


Gly 


Gly 






395 




A_i_a 


Gin 


He 


ai = 




410 






t~*x res 
Lyb 


Ala 


Val 


Tl o 

lie 


425 








Leu 


Gin 


Asp 


Arg 


Asp 


Phe 


Gly 


Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly 


Gly Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 



SeiT 


Asp 


Leu 


nbp 






i ^ 




irp 


\Ta 1 
V ell 


xt. J- d 


fjl 11 




o U 






Leu 


Asn 


Leu 


Tie 
11c 


A C 

4b 








Arg 


Asp 


Phe 


Leu 


Leu 


pne 


pne 


vai 








o a 
O U 


T 7-» 1 

vai 


Leu 


vai 


LjlU 






a cr 

95 




Leu 


Ser 


Gin 


Tl Q 

lie 




"1 1 A 
11U 






G1U 


Pro 


Thr 


Leu 


125 








Ala 


Gly 


Gly 


Gly 


Leu 


T mi i 

Leu 


Pro 


Lys 








-1 f A 

16 0 


Glu 


CjJ.I1 


Tyr 


Leu 






1 / b 




vai 


Ala 


Gin 


His 




190 






IjjIU 


Asn 


Gin 


Asn 


one 
ZUb 








Ser 


Ala 


Arg 


Tyr 


Thr 


Sex 


Glu 


Lys 








240 


pne 


Asn 


Ala 


Ala 






255 




Asn 


Ala 


Gly Lys 




OTA 

27 0 






T 7-* 1 

vai 




Gin 


Gin 


285 








He 


Leu 


Glu 


Leu 


Leu 


vjj.y 


Trp 


Ala 








320 


Phe 


Gly 


Pro 


Ala 






335 




xllS 


i nr 


Val 


Pro 




1 r rt 

350 






Pro 


Pne 


Asn Asp 


o it 

job 








Lys 


Met 


Thr 


Ala 


Ser 


Lys 


Val 


Arg 








400 


Pro 


Tnir 


Pro 


Val 






415 




Asp 




Asn 


Ser 




430 






Met 


Phe 


Lys 


Phe 


445 








Val 


Thr 


Lys 


Gin 


Val 


Val 


Glu 


Val 








480 


Lys 


Arg 


Ala 


Ala 






495 




Arg 


Glu 


Ala 


Val 
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500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 



<210> 368 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 412 495 511 GCC GCC GCA 



<400> 358 




Met 


Glu 


Leu 


Val 


1 








Gin 


Trp 


He 


Gin 








20 


Ser 


Asn 


Ser 


Arg 






35 




lie 


Met 


Ser 


Leu 




50 






Pro 


Val 


Glu 


Asp 


65 








Asn 


Gly 


Tyr Asp 


Thr 


Lys 


Lys 


Phe 








100 


Thr 


Thr 


Gly Lys 






115 




Phe 


Tyr 


Gly 


Cys 




130 






Cys 


Val 


Asp 


Lys 


145 








Lys 


Val 


Val 


Glu 


Val 


Asp 


Gin 


Lys 








180 


lie 


Val 


Thr 


Ser 






195 




Thr 


Thr 


Phe 


Glu 




210 






Glu 


Leu 


Thr 


Arg 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


Pro 


Ser 


Asp 


Ala 






275 




Ala 


Gin 


Pro 


Ser 




290 






Arg 


Leu 


Ala 


Arg 


305 









Gly 


Trp 


Leu 


vax 


5 








Glu 


Asp 


Gin 


Ala 


Ser 


Gin 


He 


Lys 








4 0 


Thr 


Lys 


Thr 


Aj.a 










lie 


Ser 


Ser 


Asn 




/ U 






Pro 


Gin 


Tyr 


Ala 


85 








Gly 


Lys 


Arg 


Asn 


Thr 


Asn 


He 


Ala 








120 


Val 


Asn 


Trp 


Thr 






135 




Met 


Val 


He 


Trp 




150 






Ser 


Ala 


Lys 


Ala 


165 








Cys 


Lys 


Ser 


Ser 


Asn 


Thr 


Asn 


Met 








200 


His 


Gin 


Gin 


Pro 






215 




Arg 


Leu 


Asp 


His 




230 






Phe 


Phe 


Arg 


Trp 


245 








Tyr 


Val 


Lys 


Lys 


Asp 


He 


Ser 


Glu 








280 


Thr 


Ser 


Asp 


Ala 






295 




Gly 


His 


Ser 


Leu 




310 







Asp Lys Gly He 
10 

Ser Tyr He Ser 
25 

Ala Ala Leu Asp 

Pro Asp Tyr Leu 
60 

Arg He Tyr Lys 
75 

Ala Ser Val Phe 
90 

Thr He Trp Leu 
105 

Glu Ala He Ala 

Asn Glu Asn Phe 
140 

Trp Glu Glu Gly 
155 

He Leu Gly Gly 
170 

Ala Gin He Ala 
185 

Cys Ala Val He 

Leu Gin Asp Arg 
220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 
300 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 
80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 
160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
2 05 

Met Phe Lys Phe 

Val Thr Lys Gin 
240 

Val Val Glu Val 
255 

Lys Arg Ala Ala 
270 

Arg Glu Ala Val 
285 

Asn Tyr Ala Asp 



<210> 369 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 98 422 GCC GCC 



<400> 369 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
15 10 15 
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Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arq Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Ala Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arcx Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 _ 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Ala Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 " 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
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545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 370 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 98 422 GCC GCC 

<400> 370 n 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

! 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 " 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Glv Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 ~ 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 " 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Ala Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arq Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 ~ 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

lie His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 
370 375 380 
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Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 371 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 98 422 GCC GCC 
<400> 371 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 ' 90 95 

Thr Ala Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arq Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 ' 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 " 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Ala Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
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435 












pin 


Leu 


Thr 


2i "v~rr 
r-i-L y 






Asp 


His 




450 










/ICC 
"± ZJ Zj 




Glu 


Val 


Lys 


Asp 


irne 


rile 


Arg 


xrp 


465 
















Glu 


IllS 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










520 


Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 


530 










535 





445 

Asp Phe Gly Lys Val Thr Lys Gin 
460 

Ala Lys Asp His Val Val Glu Val 
475 480 
Gly Gly Ala Lys Lys Arg Pro Ala 

490 495 
Pro Lys Arg Val Arg Glu Ser Val 
505 510 
Glu Ala Ser He Asn Tyr Ala Asp 
525 



<210> 372 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<22 3> Mutant rep protein: rep4 0 98 422 GCC GCC 

<400> 372 ^ 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Ala Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 



<210> 373 
<211> 621 
<212> PRT 
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# 



<213> Artificial Sequence 
<220> 

<22 3> Mutant rep protein: rep78 



<400> 373 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Ala 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 



17 127 189 GCG GCT GCG 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 
60 


Arg 


Asp 


Phe 


Leu 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Ala 


Leu 










125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Ala 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 








Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 








380 










He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 


425 










430 






Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 










445 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






475 










480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 
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490 








495 


Val 


ir _L tj 


OC-L 


Asp 


Ala 


Asp 


He Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 






C f\ A 






505 








510 








Hi n 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser He 


Asn 


Tyr Ala Asp 




515 








520 








525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


530 








c o c 








540 






He 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu 


Arg Met 


Asn 


Gin Asn 


Ser 


Asn 


Cys 


545 






O O U 








555 




Val 




560 


trie 


± 111. 


His Gly Gin 


TiVR Ast) 


Cys 


Leu 


Glu 


Cys Phe 


Pro 


Ser 


Glu 










565 






570 








575 


Tyr 


Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys 


Lys 


Ala Tyr Gin Lys 


Leu 


Cys 






580 








585 








590 






He 


His 


His 
595 


He 


Met 


Gly Lys 


Val 
600 


Pro 


Asp 


Ala Cys 


Thr 
605 


Ala 


Cys 


Asp 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 


He 


Phe Glu 


Gin 










610 






615 








620 











<210> 374 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 17 127 189 GCG GCT GCG 
<400> 374 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Ala His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 " 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arq Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Ala Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Ala Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 22 0 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

■He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 " 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 
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• 



Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


455 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










520 


Arg 


Leu 


Ala 


Arg 


Gly His 


Ser 


Leu 




530 










535 





<210> 375 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<22 3> Mutant rep protein: rep7 8 



<400> 375 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Ala 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 



# 



Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 








Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 








380 










He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 


425 










430 






Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 










445 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






475 










480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 



525 
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He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 
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225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 

XT 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










520 


Arg 


Tvr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 




530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


545 










550 






Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 










He 


His 


His 


He 


Met 


Gly 


Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 




610 










615 





<210> 376 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 
<400> 376 

Met Glu Leu Val Gly Trp Leu Val 

1 5 
Gin Trp He Gin Glu Asp Gin Ala 
20 

Ser Asn Ser Arg Ser Gin He Lys 

35 40 
He Met Ser Leu Thr Lys Thr Ala 
50 55 







235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


lie 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 








Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 








380 










He 


Leu Gly 


Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 


425 










430 






Leu Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 










445 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






475 










480 


Gly Gly Ala 


Lys 


Lys 


Arg 


Ala 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 








540 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






555 










560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 










575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 









620 



20 54 495 GCC GCC GCC 



Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 



60 
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Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 ' 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 ' 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arq Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 ~ 315 320 

Phe Pro Cys Arq Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 ~ 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 377 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 20 54 495 GCC GCC GCC 



<400> 377 






















Leu 


Asp 


Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys Val 


Pro 


Ser 


Asp 


1 






5 










10 








15 


Glu 


Glu 


His 


Leu 


Ala 


Gly 


He 


Ser 


Asp 


Ser 


Phe Val 


Asn 


Trp 


Val 


Ala 








20 








25 








30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp Met 


Asp 


Leu 


Asn 


Leu 




35 










40 








45 




Phe 




Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 


Glu 


Lys Leu 


Gin 


Arg 


Asp 


Leu 




50 










55 








60 






Phe 


Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro Glu 


Ala 


Leu 


Phe 


65 






70 








75 








Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His Met 


His 


Val 


Leu 


Glu 








85 










90 








95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 






100 








105 








110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 
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115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 ~ 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 ' 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 " ' 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 378 

<211> 312 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 20 54 495 GCC GCC GCC 

<400> 378 , 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 
20 25 30 
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Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu. 


305 










310 






<210> 379 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<22 3> Mutant rep protein: rep7 8 


<400> 379 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 










205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Ala 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 



300 



259 54 GCG GCC 



He 


Lys 
10 


Val 


Pro 


Ser 


Asp 


Leu 
15 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 
45 


Asn 


Leu 


He 


Glu 


Lys 


Leu 


Gin 
60 


Arg 


Asp 


Phe 


Leu 


Ala 


Pro 


Glu 
75 


Ala 


Leu 


Phe 


Phe 


Val 
80 


Phe 


His 
90 


Met 


His 


Val 


Leu 


Val 
95 


Glu 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 
125 


Pro 


Thr 


Leu 


Thr 


Arg 


Asn 


Gly 
140 


Ala 


Gly 


Gly 


Gly 


He 


Pro 


Asn 
155 


Tyr 


Leu 


Leu 


Pro 


Lys 
160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 
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Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ala Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 

385 

Val Asp Gin Lys 

He Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 
580 

He His His He 
595 

Leu Val Asn Val 
610 



165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 
280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 
360 

Met Val He Trp 

375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 
520 

Lys Cys Ser Arg 
53 5 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 
600 

Asp Leu Asp Asp 
615 



170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 
540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 
62 0 



175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 

335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 
560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 
605 
Gin 



<210> 380 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 259 54 GCG GCC 



<400> 380 
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Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 * 25 30 

Ser Asn Ala Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 ~ 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 " 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 " 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arq Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 " 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 381 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 259 54 GCG GCC 
<400> 381 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Ala Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 
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50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arq Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 ~ 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ala Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 382 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep protein: rep40 259 54 GCG GCC 

<400> 382 , 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 ' 25 30 

Ser Asn Ala Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 " 75 80 

Asn Glv Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 ' 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 ~ 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 ~ 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 " 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 383 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 335 399 GCT GCG 
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Glu 
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Lys 
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Gin Arg Asp 
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Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


65 






70 










75 








Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Glu 








85 










90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 
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100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 
580 

He His His He 
595 

Leu Val Asn Val 
610 

<210> 384 



He Gin Arg He 
120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
23 0 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 
280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 
360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 
520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 
600 

Asp Leu Asp Asp 
615 



105 

Tyr Arg Gly He 

Thr Arg Asn Gly 
140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 
540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 
620 



110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Ala Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Ala Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
43 0 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
4 95 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 
560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 
605 
Gin 
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• 



<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 335 399 GOT GCG 
<400> 384 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 " 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Ala Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 ~ 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Ala Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 ' 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 385 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 335 399 GCT GCG 
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<400> 385 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1*5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 " ~ 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ~ 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Ala Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Ala Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 * 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
515 520 525 
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Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 386 
<211> 312 
<212> PRT . 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 335 399 GCT GCG 
<400> 386 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 ' 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Ala Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 " ' 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Ala Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 ' 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 387 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 221 432 GCA GCA 
<400> 387 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
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35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arq Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 " 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ala Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 _ 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 * 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ala 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 " 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 * 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 
565 570 575 
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# 



Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

lie His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 ' 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
610 615 620 

<210> 388 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 221 432 GCA GCA 
<400> 388 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 ^70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ala 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 
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<210> 389 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: repS8 221 432 GCA GCA 
<400> 389 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ~ 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 12 0 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 _ 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ala Ala Arg Tyr 

210 " 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 " 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ala 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
450 455 460 
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Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 



Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ser Glu 

Thr Ser Asp Ala 

520 

Gly His Ser Leu 
535 



Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser lie 



Val Val Glu Va-1 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 

525 



<210> 390 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 221 432 GCA GCA 



<400> 390 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

15 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 ' ' 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ala 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 " 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 



<210> 391 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 
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<223> Mutant rep protein: rep78 259 516 GCG GCG 



<400> 391 
Thr Ala Gly Phe 
1 

Glu His Leu Pro 
20 

Lys Glu Trp Glu 
35 

Glu Gin Ala Pro 
50 

Thr Glu Trp Arg 
65 

Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 

195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ala Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
37 0 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 

435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 



Tyr Glu lie Val 
5 

Gly lie Ser Asp 

Leu Pro Pro Asp 
40 

Leu Thr Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

lie Gin Arg lie 
120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val lie 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin lie Lys 

Thr Lys Thr Ala 
280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 
360 

Met Val lie Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ser Glu 



lie Lys Val Pro 
10 

Ser Phe Val Asn 
25 

Ser Asp Met Asp 

Glu Lys Leu Gin 
60 

Ala Pro Glu Ala 
75 

Phe His Met His 

90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly lie 

Thr Arg Asn Gly 
140 

lie Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly lie 
235 

Ser Tyr lie Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg lie Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr lie Trp Leu 
330 

Glu Ala lie Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
3 80 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 

425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 
80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 

205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 

335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 

445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 
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Ala 




Pro 


Ala 


Thr 


Oct 


Asp 


Ala 
















c?n 
— > 


Arg 


Tyr 




Asn 


Lys 




Ser 






r— o n 
5 J U 










Z> -J -> 




Pne 


Piro 


Cys 


Arg 


Gin 


y to 


Glu 


Arg 


b4r> 










-3 -J U 






trie 


Til IT 


nib 


Gly Gin 


Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 










lie 


His 


His 


lie 


Met 


Gly 


Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 




610 










615 





Glu Ala Ser lie Asn Tyr Ala Asp 
525 

His Val Gly Met Asn Leu Met Leu 
540 

Met Asn Gin Asn Ser Asn He Cys 
555 560 
Leu Glu Cys Phe Pro Val Ser Glu 

570 575 
Lys Ala Tyr Gin Lys Leu Cys Tyr 
585 590 
Pro Asp Ala Cys Thr Ala Cys Asp 
605 

Cys He Phe Glu Gin 
620 



<210> 392 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 259 516 GCG GCG 
<400> 392 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 * 25 30 

Ser Asn Ala Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 * 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ala Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 
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340 

Ser Gin Pro Val Ser Val Val Lys 
355 360 
lie His His lie Met Gly Lys Val 

370 375 
Leu Val Asn Val Asp Leu Asp Asp 
385 390 

<210> 393 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



345 350 
Lys Ala Tyr Gin Lys Leu Cys Tyr 
365 

Pro Asp Ala Cys Thr Ala Cys Asp 
380 

Cys lie Phe Glu Gin 
395 



<220> 

<223> Mutant rep protein: rep68 259 516 GCG GCG 
<400> 393 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 ' 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ala Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ~ 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ~ 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 
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# 



V ax 


Aon 




Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro 


Val 






a n 










410 








415 




lie 


V cl-L 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cvs 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 


















425 










430 


Phe 


Tin" 


X il-L. 


ft .3 D 


Glu 


His 


Gin 


Gin 


Pro 
440 


Leu 


Gin 


Asp 


Arg 


Met 
445 


Phe Lys 


VJ J_ Li 


T i 

XJC LI 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr Lys 


Gin 




ft D U 








455 










460 






Val 


Pill 


Vai 


T .\?ci 
uy o 


Asp 


Phe 


Phe 


Arg 


Tro 


Ala 


Lys 


Asp 


His 


Val 


Val Glu 


465 






470 










475 








480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly Ala 


Lys 


Lys 


Arg Pro 


Ala 










485 










490 








495 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu Ser 


Val 






500 








505 










510 




Ala 


Gin 


Pro 


Ala 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 






515 










520 










525 






Arg 


Leu Ala Arg Gly His 


Ser 


Leu 
















530 










535 



















<210> 394 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 25 9 516 GCG GCG 
<400> 394 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ala Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 " 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 ~ 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 * ' 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ala Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
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305 



310 



<210> 395 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 495 516 GCC GCG 
<400> 395 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 * ' 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 " 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 ' 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 " 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
435 440 445 
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Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




*± -j U 








455 








460 






Glu 


Val 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp His 


Val 


Val 


'zD J 






470 










475 






Ala 


480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys Gly Gly Ala Lys Lys Arg 


Ala 










485 








a on 








495 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


/"flit 

GlU 


Pro 


Lys 


7\ -y~r~i Val 


r\±- y 


Glu 


Ser 


Val 






500 








DUD 








510 






filCt 


Gin 


Pro 


Ala 


Thr 


Ser 


Asp 


7\ "1 — , 


flu 


£\J*cL 


OCX. 11C 


flDll 


Tvr 


Ala 


Asp 






til R 
ij J- ~J 








con 








525 










J.yi 


Gin 


Asn 


Lys 


Cys 


Ser 


AlTCJ 




V ax 


HI v Met 


Asn 


Leu 


Met 


Leu 


cr -3 n 
J J u 










535 








540 






He 


Cys 




Pro 


Cy s 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin Asn 


Ser 


Asn 


*± 3 






550 










555 








560 


Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 










565 








570 








575 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 








580 










585 








590 






He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 






595 










600 








605 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 


He 


Phe Glu 


Gin 










610 








615 








620 











<210> 396 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 495 516 GCC GCG 



<400> 396 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 " 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
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275 










280 






Z. L> — • 








ax a 


m n 




i-l_LCI. 


Thr 


Ser 


Asp 


Ala 


Glu Ala Ser 


He 


Asn 


Tyr 


Ala 


Asp 




29u 










A Z3 3 






300 










Arg 


Tyr 




Asn 


Lys 


Cys 


OCX. 


Arg His Val Gly Met 


Asn 


Leu 


Met 


Leu 


305 








310 














He 


320 


Jrne 


Pro 




/■IX y 


Gin Cys 


Glu 


Arg 


Met Asn Gin 


Asn 


Ser 


Asn 


Cys 

J. 






325 








330 








335 




trie 


Thr 


TJ A 

ill S 


Hi xr 
\j±y 


Gin 


Lys 




Cys 


Leu Glu Cys 


Phe 


Pro 


Val 


Ser 


Glu 








j4 U 










345 






350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys Ala Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






355 










360 






365 








He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro Asp Ala 


Cys 


Thr 


Ala 


Cys 


Asp 




370 










375 






380 










Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys He Phe 


Glu 


Gin 








385 










390 






395 













<210> 397 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 495 516 GCC GCG 
<400> 397 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 10 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 
325 330 335 
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Thr 


Thr 




Lys 


Thr 


Asn 


Tip 
X xc 






Ala He 


Ala 


His 


Thr 


Val 


Pro 
















-J ^ -J 








350 






Fne 


Tyr 


biy 


Cys 


Val 




xxp 


Thr 


Asn 


Glu Asn 


Phe 


Pro 


Phe 


Asn 


Asp 




355 










Ten 








365 








Cys 


vai 


Asp 


Lys 


l v lcr L- 




Tip 

_L _L C 






Glu Glu Gly Lys 


Met 


Thr 


Ala 


"3 A 








J I -J 








380 










Lys 


Val 


Val 




OCI 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arq 












O J V 








395 










400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin He 


Asp 


Pro 


Thr 


Pro 


Val 






a n c 

f± U D 










410 








415 




xxe 


Val 


Thr 


Ser 


riolJ. 


Thr 


Asn 


Met 


Cys 


Ala Val 


He 


Asp 


Gly Asn 


Ser 








'iA U 










425 








430 






Thr 


Thr 


Fne 


(jXU 


TT -| — 
HIS 






Jr 1 (J 


Leu Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 






435 


















445 








Glu 


Leu. 
450 


Thr 


Arg 


Arg 


Leu. 


Asp 
4 b 0 


XT -J c; 
ill O 


Asp 


Phe Gly 


Lys 
460 


Val 


Thr 


Lys 


Gin 


Glu 


TT_ ~] 

val 


Lys 


Asp 




Jrlie 


Arg 


irp 


Ala 


Lys Asp 


His 


Val 


Val 


Glu 


Val 


4 bb 














475 










480 


m n 


ni 0 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Ala 


Ala 










485 










490 








495 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys Arg 


Val 


Arg 


Glu 


Ser 


Val 






500 








505 








510 






Ala 


Gin 


Pro 


Ala 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala Ser 


He Asn Tyr Ala Asp 






515 










520 








525 








Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 


















530 










535 



















<210> 398 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 495 516 GCC GCG 



<400> 398 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He Thr Ser Glu Lys 


1 








5 








10 




15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser Phe Asn Ala Ala 






20 










25 






30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 






35 








40 








45 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu Val Gly Gin Gin 




50 










55 










60 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys He Leu Glu Leu 


65 








70 










75 


80 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe Leu Gly Trp Ala 






85 










90 




95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu Phe Gly Pro Ala 




100 










105 






110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala His Thr Val Pro 






115 








12 0 








125 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe Pro Phe Asn Asp 




130 






135 










140 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys Met Thr Ala 


145 








150 










155 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly Ser Lys Val Arg 








165 










170 




175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp Pro Thr Pro Val 






180 










185 






190 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He Asp Gly Asn Ser 






195 










200 








205 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp 


Arg Met Phe Lys Phe 




210 










215 










220 


Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys Val Thr Lys Gin 


225 










230 










235 


240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His Val Val Glu Val 
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245 250 255 



v-T_L U. 


it-! e dl n phf T\7T~ \7a1 
alb u -tr iicr iyi v cl_l 


IYy s 


Lys 


Gly Gly Ala Lys Lys 


Arg Ala Ala 




260 






265 


270 


Pro 


Ser Asp Ala Asp He 


Ser 


Glu 


Pro Lys Arg Val Arg 


Glu Ser Val 




275 




280 


285 




Ala 


Gin Pro Ala Thr Ser 


Asp 


Ala 


Glu Ala Ser He Asn 


Tyr Ala Asp 




290 


295 




300 




Arg 


Leu Ala Arg Gly His 


Ser 


Leu 






305 


310 











<210> 399 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 414 14 GCT GCC 



<400> 399 





Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Ala 


Leu Asp 




1 






5 










10 










15 




i; V 
;:K : 


Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Asp 


Ser 
25 


Phe 


Val 


Asn 


Trp 


Val 
30 


Ala 


Glu 




Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 


fi-E ; 






35 










40 










45 










Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg 


Asp 


Phe 


Leu 


. jk 




50 










55 










60 












Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


e 


65 










70 










75 










80 




Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


hi 








85 










90 










95 






Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 








100 










105 










110 






- • 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 








115 










120 










125 








S=t::i; 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala 


Gly 


Gly Gly 






130 










135 










14 0 












Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




145 










150 










155 










160 




Thr 


Gin 


Pro 


Glu 


Leu 
165 


Gin 


Trp 


Ala 


Trp 


Thr 
170 


Asn 


Met 


Glu 


Gin 


Tyr 
175 


Leu 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 








180 










185 










190 








Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin 


Asn 




Pro 


Asn 
210 


Ser 


Asp 


Ala 


Pro 


Val 
215 


He 


Arg 


Ser 


Lys 


Thr 
220 


Ser 


Ala 


Arg 


Tyr 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




225 










230 










235 










240 




Gin 


Trp 


He 


Gin 


Glu 
245 


Asp 


Gin 


Ala 


Ser 


Tyr 
250 


He 


Ser 


Phe 


Asn 


Ala 
255 


Ala 




Ser 


Asn 


Ser 


Arg 
260 


Ser 


Gin 


He 


Lys 


Ala 
265 


Ala 


Leu 


Asp 


Asn 


Ala 
270 


Gly 


Lys 




He 


Met 


Ser 
275 


Leu 


Thr 


Lys 


Thr 


Ala 
280 


Pro 


Asp 


Tyr 


Leu 


Val 
285 


Gly 


Gin 


Gin 




Pro 


Val 
290 


Glu 


Asp 


He 


Ser 


Ser 
295 


Asn 


Arg 


He 


Tyr 


Lys 
300 


He 


Leu 


Glu 


Leu 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 




305 










310 










315 










320 




Thr 


Lys 


Lys 


Phe 


Gly 
325 


Lys 


Arg 


Asn 


Thr 


He 
330 


Trp 


Leu 


Phe 


Gly 


Pro 
335 


Ala 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








340 










345 










350 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








355 










360 










365 










Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 






370 










375 










380 
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V d-L 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 


J03 










-J 2J \j 










395 










400 


V ClJL 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Ala 


Pro 


Val 






A OR 










410 










415 




t"| p 


V Ct -L 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He Asp Gly Asn 


Ser 








420 










425 










" JW 






1 XIX 


rp"I_ -p- 
X I1X 


Phe 


Glu 


XXX O 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


M*ai- 


XT I1C 


y 


Phe 






435 










AACl 










445 










Lgu 


Thr Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Glv 


Lys 


Va 1 


X XIX 


T ATG 

uy O 


Gin 














A R R 










460 










bill 


V cLX 


Lys 


Asp 


1; 11" 


ir lie 


Arg 


Trn 
J. J-p 


Ala 


Lys 


Asp 


His 


v ax 


V dl 


dl n 


Val 


/ICC 
















475 










480 


Glu 


XI -L O 


Glu 


Phe 


X Y J - 


Val 


Lys 


Lys 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


rlO 


Ala 










O O 










490 










*± _7 3 




Pro 


OCX 


Asp 


Ala 




11C 


O C -L 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


bill 


C 

OCX 


Val 






500 








505 










ci n 
o x u 






Axa 


bin 


Pro 


Ser 


Txir 




7A on 


al a 

nlcL 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


/lid 


Asp 






515 










O ^ \J 










_J £t ~J 








Arg 


m 

Tyr 


Gin 


Asn 


Lys 


Lyfa 


Q £3 -v~ 
OCX. 


al y 


His 


Val 


Gly Met 


Asn 


_ 

LiGU 




Leu 


r~ o r\ 

J J V 










c ^ c 










540 












Pro 


Cys 


Arg 


■alii 


Cys 


Glu 




Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cvs 
i 


C /I C 






550 










555 










560 


xrxiti 


±111. 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








-JO J 










570 










575 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








580 










585 










590 






He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






595 










600 










605 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 










610 










615 










620 











<210> 400 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 414 14 GCT GCC 



<400> 400 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


1 








5 








10 










15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 






20 










25 










30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 






35 








40 










45 








He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Ala 


Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly 


Gin 


Gin 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 








70 










75 










80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 




85 










90 










95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 






100 










105 










110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 








120 










125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




130 






135 










140 










Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 


145 










150 










155 










160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 








165 








170 










175 




Val 


Asp 


Gin 


Lys 
180 


Cys 


Lys 


Ser 


Ser 


Ala 
185 


Gin 


He 


Asp 


Pro 


Ala 
190 


Pro 


Val 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 






195 










200 










205 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 
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210 










Z±z> 




220 






Lys Gin 


Glu Leu 


Thr 


Arg 


Arg 


Leu 




His Asp 


Phe Gly Lys 


Val 


Thr 


225 




230 






235 






240 


Glu vai 


Lys 


Asp 


Phe 


Phe 


ni y 


Trp Ala 


Lys Asp His 


Val 


Val 


Glu Val 




245 








250 






255 


CjlU HIS 


<j±U 


xr IJ.tr 


Tyr Val 


TiVCi 
j_i_y o 


Lys Gly Gly Ala Lys 


Lys 


Arg 


Pro Ala 






O f A 








o r it 

26b 






270 


Ser Val 


Pro Ser 


Asp 


Ala 


Asp 


x±e 




Glu Pro 


Lys Arg Val 


Arg 


Glu 




275 








280 




285 






Ala. tjin 


Pro 


OCX 


Thr 


Ser 


rlD]J 


Ala Glu 


Ala Ser He Asn Tyr Ala Asp 


290 














300 








Arg Tyr 


Cjj.n 


Asn. 


Lys 


Cys 


O ■— . -v- 
lDCI 


Arg His 


Val Gly Met 


Asn 


Leu 


Met Leu 


305 






OTA 






315 






320 


Phe Pro 


Lys 


Aircj 


(jj.n 


Cys 


vIX-J- Li 


Arg Met 


Asn Gin Asn 


Cot 




He Cys 




325 








330 






335 


pne i nr 


JUS 


PI-IT 


Gin 


Lys 




Cys Leu 


Glu Cys Phe 


Pro 


Val 


Ser Glu 






340 








345 






350 




Ser Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys Lys 


Ala Tyr Gin 


Lys 


Leu 


Pt;c Tin" 

v_y o iyi 




355 










360 




365 






He His 


His 


Tl 0 
J. lc 


Met 


Gly 


T.T7C! 


Val Pro Asp Ala Cys 


Thr 


J\±3. 




370 










j / D 




380 








Leu Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp Cys 


He Phe Glu 


tj±n 






385 








390 






395 








<210> 401 




















<211> 536 




















<212> PRT 




















<213> Artificial Sequence 












<220> 






















<223> Mutant rep protein: rep68 414 


14 GCT GCC 








<400> 401 
















Ala 




Thr Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val He 


Lys Val Pro 


Ser 


Leu Asp 


1 




5 








10 






15 


Glu His 


Leu 


Pro 


Gly 


He 


Ser 


Asp Ser 


Phe Val Asn 


Trp 


Val 


Ala Vj-LU 






20 






25 






30 


Leu lie 


Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser 


Asp Met Asp 


Leu 


Asn 


35 










40 




45 






Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala Glu 


Lys Leu Gin 


Arg 


Asp 


Pxie Leu 


50 










55 




60 






Pne Val 


Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala 


Pro Glu Ala 


Leu 


Phe 


65 






70 






75 






80 


Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr Phe 


His Met His 


Val 


Leu 


Val Glu 






85 








90 






95 


Thr Thr 


Gly Val 


Lys 


Ser 


Met 


Val Leu Gly Arg Phe 


Leu 


Ser 


Gin He 






100 






105 






110 




Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr 


Arg Gly He 


Glu 


Pro 


Thr Leu 


115 










120 




125 






Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr Arg Asn Gly Ala 


Gly 


Gly Gly 


130 








135 




140 








Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr He 


Pro Asn Tyr 


Leu 


Leu 


Pro Lys 


145 








150 






155 






160 


Thr Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala Trp 


Thr Asn Met 


Glu 


Gin 


Tyr Leu 








165 








170 






175 


Ser Ala 


Cys 


Leu 


Asn 


Leu 


Thr Glu Arg 


Lys Arg Leu 


Val 


Ala 


Gin His 




180 








185 






190 




Leu Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin Glu 


Gin Asn Lys 


Glu 


Asn 


Gin Asn 




195 










200 




205 






Pro Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He Arg 


Ser Lys Thr 


Ser Ala Arg Tyr 


210 








215 




220 








Met Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp 


Lys Gly He 


Thr 


Ser 


Glu Lys 


225 






230 






235 






240 


Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser 


Tyr He Ser 


Phe 


Asn 


Ala Ala 






245 








250 






255 


Ser Asn 


Ser 


Arg 


Ser 


Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 



260 265 270 
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He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 






A 1 D 








£t O \J 










285 




\JJu LA 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Ara 


He 


Tyr 

J. 


Lys 


He 


Leu 


Leu 




290 








£i _7 










300 










Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tvr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 


305 








310 










315 










320 


Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 






325 










330 










335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


Hxs 


Thr 


Val 


Pro 






340 










345 










3 O U 






Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trr> 

XT 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


pne 


Asn Asp 




355 










J D V 
















Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


lie 




J. s.y 


Glu 


Glu 


Gly 


Lys 


Mec 


Thr 


370 








J 1 Zj 










380 






vax 




Lys 


Val 


Val 


Glu 


Ser 


Ala 




an a 

Z-iJL Ct 


He 


Leu 


Gly Gly 


Ser 


Lys 


Arg 


385 










390 










395 










a n n 

T: U \J 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Ala 


Pro 


Val 






405 










410 










415 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


oiy 


Asn 


Ser 








420 










425 










A "3 f) 
*± j \j 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp 


Arg 


i v ie l 


Jrlie 


Lys 


Phe 






435 










*± *± \j 










445 






Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 




His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 




450 








/ CC 

^fcoo 










460 








Val 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 






Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


465 






470 










475 










480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lvs 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 










485 










490 










495 


Val 


Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 






500 










505 










510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 






515 










520 










525 








Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 


















530 










535 





















<210> 402 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 414 14 GCT GCC 



<400> 402 
























Glu 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Lys 


1 








5 








10 










15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 






20 










25 










30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 






35 








40 










45 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 




50 










55 










60 










Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 








70 










75 










80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 




85 










90 










95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




100 










105 










110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 








120 










125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




130 






135 










140 








Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


145 






150 










155 








Val 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly 


Gly 


Ser 


Lys 


Arg 








165 










170 










175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Ala 


Pro 


Val 
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185 






190 




Ser 


T"l ^ 
lie 


vdl 


Thr 


Ser 


Asn 


Thr 


As ii 


Met 


Cys 


Ala Val He 


Asp 


Gly 


Asn 






-1 Q C 










200 






205 






Phe 


Thr 


Tiir 




m n 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp Arg 


Met 


Phe 


Lys 




1U 










215 






220 








Gin 


bl LI 


i-tC Li 


Thr 


Arcj 


Arg 


Leu. 


Asp 


His 


Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


n o c 






230 








235 








240 


ulu 


V CT.-L 






Phe 


Phe 


Arg 


Tro 


Ala 


Lys Asp His 


Val 


Val 


Glu 


Val 






245 










250 






255 


Ala 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 








260 








265 






270 




Val 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys Arg Val 


Arg 


Glu 


Ser 






275 








280 






285 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala Ser He 


Asn Tyr Ala Asp 




290 










295 






300 










Arg 


Leu 


Ala 


Arg 


Gly His 


Ser 


Leu 














305 










310 



















<210> 403 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 74 402 495 GCG GCC GCC 
<400> 403 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 ' 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Ala Glu Ala Leu Phe Phe Val 
65 " 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ' 310 315 320 
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Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Ala Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 
580 

He His His He 
595 

Leu Val Asn Val 
610 



Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 
360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 
520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 
600 

Asp Leu Asp Asp 
615 



Thr He Trp Leu 

330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

lie Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 
540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 

62 0 



Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 

445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Ala Ala 
4 95 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 

525 

Asn Leu Met Leu 

Ser Asn He Cys 
560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 404 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 



<400> 404 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










12 0 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 



74 4 02 495 GCG GCC GCC 



Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 










45 








Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly 


Gin 


Gin 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ala 


Ser 
90 


Val 


Phe 


Leu 


Gly 


Trp 

95 


Ala 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 








110 






Glu 


Ala 


He 


Ala 


His 
125 


Thr 


Val 


Pro 


Asn 


Glu 


Asn 


Phe 
140 


Pro 


Phe 


Asn 


Asp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 
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155 






Val 


160 


Lys 


V cL-L 


u al 


\J-L Li 


Seir 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Arg 








1 D ZJ 










170 








175 


Val 


Val 


rilcl 


uJ.Il 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 








i fin 








185 








190 






11c 


VCLl 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp 


Gly Asn 


Ser 






1 QC 










200 








205 






Phe 


Triir 


Xlli 




VJX LI 


His 


Gin 


Gin 


Pro Leu Gin Asp Arg 


Met 


Phe 


Lys 




210 


















220 








Gin 


bill 


Leu 


TVi-r 

1 Ill 




Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 








230 










235 






Glu 


240 


*jiu 


T7-s "1 

val 


Lys 




Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp His 


Val 


Val 


Val 






245 










250 








255 


Ala 




His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Ala 


















265 








270 




Val 


Piro 


OCX 


Asp 




Asp 


He 


Ser 


(jlU 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 






o *n ET 

2 7b 
















285 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser He Asn Tyr Ala Asp 




*1 O A 

z y u 










Tor 








300 










Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


3 05 








310 










315 






He 


320 


Fne 


P3TO 


Lys 


Arcj 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin Asn 


Ser 


Asn 


Cys 








325 










330 








335 


Glu 


ID "he* 


J.XJ.J1 


ill to 


340 


Gin 


Lys 


Asp 


Cys 


Leu 
345 


Glu 


Cys Phe 


Pro 


Val 
350 


Ser 


Ser 


Gin 


Pro 
355 


Val 


Ser 


Val 


Val 


Lys 
360 


Lys 


Ala 


Tyr Gin 


Lys 
365 


Leu 


Cys 


Tyr 


He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 




370 










375 








380 










Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe Glu 


Gin 








385 










390 










395 











<210> 405 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 74 402 495 GCG GCC GCC 
<400> 405 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 






5 










10 








15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 








25 








30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp Met 


Asp 


Leu 


Asn 


Leu 




35 










40 








45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




50 










55 








60 








Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Ala Glu 


Ala 


Leu 


Phe 


Phe 


65 






70 








75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His Met 


His 


Val 


Leu 


Val 


Glu 








85 










90 








95 


He 


Thr 


Thr Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 








100 








105 








110 






Arg Glu Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 






115 










120 








125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn 


Gly 


Ala 


Gly 


Gly Gly 




130 








135 








140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 






150 








155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 








170 








175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys Arg 


Leu 


Val 


Ala 


Gin 






180 










185 








190 






Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin Asn 


Lys 


Glu 
205 


Asn 


Gin 


Asn 
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Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Ala Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 



Ala Pro Val lie 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin lie Lys 

Thr Lys Thr Ala 
280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 
360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 
520 

Gly His Ser Leu 
535 



Arg Ser Lys Thr 
220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
3 00 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
3 80 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Ala Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 406 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 74 402 495 GCG GCC GCC 
<400> 406 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr Ser Glu Lys 


1 








5 








10 






15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe Asn Ala Ala 






20 










25 








30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 






35 








40 










45 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu Val Gly Gin Gin 




50 










55 










60 




Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He Leu Glu Leu 


65 










70 










75 




80 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 






85 










90 






95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe Gly Pro Ala 




100 










105 








110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His Thr Val Pro 
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115 120 125 



jriie 


lyr 


\jj.y y o v dj_ 


Asn 




Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








135 










140 








Ala 




v dl 


A<=iT"t Ti\/c; Mot- 


Val 


He 


Tro 


Tro 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


145 




150 










155 










160 


J_jy to 


Va 1 

V Ct -L- 


Val Oln Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 




165 










170 










175 




vdi. 


7V1 a 


(til n T.vq Pvc; 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 






180 








185 










190 






xxe 


vai 


J. I1X ocx ribii 




noil 


Met 


Cys 


Ala 


Val 


He Asp Gly Asn 


Ser 






X -7 -J 






200 










205 






Phe 


Tnr 


TJrir 


File LjXu. rlxs 


m n 


(21 n 


Pro 


Leu Gin Asp Arg Met 


Phe 


Lys 










215 










220 








Gin 




L6U 


J.11X Hiy i-ixy 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 






23 0 










235 










240 


OX Li 


Val 

V G.X 


TtV<=? A^n Phe 


Phe 


Arcf 


Tro 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






245 










250 










255 




Glu 


His 


Glu Phe Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Ala 


Ala 






260 








265 










270 




Val 


Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 






275 






280 










285 








Ala 


Gin 


Pro Ser Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 




290 






295 










300 










Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 


















305 






310 























<210> 407 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 228 462 497 GCC GCC GCC 



<400> 407 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 


1 






5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 








25 










30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 




35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




50 










55 










60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 






70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 










90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 








105 










110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala 


Gly 


Gly Gly 




130 








135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 








150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 








170 










175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 






180 










185 










190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 










205 








Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser Ala Arg 


Tyr 




210 










215 










220 










Met 


Glu 


Leu 


Ala 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 








230 










235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 










250 










255 
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• 



Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ' 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Ala Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 ' 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Ala Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 * 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 



<210> 408 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 228 462 497 GCC GCC GCC 



<400> 408 



Met 


Glu 


Leu 


Ala 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu Lys 


1 








5 










10 










15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala Ala 






20 








25 










30 




Ser 


Asn 


Ser 
35 


Arg 


Ser 


Gin 


He 


Lys 
40 


Ala 


Ala 


Leu 


Asp 


Asn 
45 


Ala 


Gly Lys 


He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Ala 


Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly 


Gin Gin 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu Leu 


65 








70 










75 








80 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 
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€1 



85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 " 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 _ 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Ala Lys Gin 
225 ~ 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Ala Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 ~ 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 _ 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 



<210> 409 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 228 462 497 GCC GCC GCC 



<400> 409 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys Val Pro Ser Asp 


Leu 


Asp 


1 






5 








10 


15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe Val Asn Trp Val 


Ala 


Glu 








20 








25 30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met Asp Leu Asn 


Leu 


He 




35 










40 


45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys Leu Gin Arg Asp 


Phe 


Leu 




50 










55 




60 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu Ala Leu Phe 


Phe 


Val 


65 








70 






75 




80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met His Val Leu 


Val 


Glu 








85 








90 


95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe Leu Ser 


Gin 


He 






100 










105 " HO 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly He Glu Pro 


Thr 


Leu 






115 










120 


125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr Arg Asn Gly Ala Gly Gly Gly 




130 










135 




140 
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Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Ala 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 

275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Ala Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 



Asp Glu Cys Tyr 
15 0 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 
280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 
360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Gly His Ser Leu 
535 



He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 

330 

Glu Ala He Ala 

345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Ala Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 410 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 228 462 497 GCC GCC GCC 
<400> 410 

Met Glu Leu Ala Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 " 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 " 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
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50 




















fin 










Pro 


Val 


Glu 


Asp 


T"l ^ 

X XG 




Ser 


Asn 


Arg 


He 


Tvr 

x_y x 


Lys 


He 


Leu 


Glu 


Leu 


65 










70 










75 










80 


Asn Gly Tyr Asp 


Pro 


Gin 


Tvr 

X/ X 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 










O D 










90 










95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Ara 

rtxy 


Asn 


Thr 


He 


Tro 


Leu 


Phe 


Glv 


Pro 


Ala 




100 










105 










J — L W 






Thr 


Thr 


Gly Lys 


TVit* 
X I1X 




Tie 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 










ion 

X A u 










125 








Phe 


Tyr 


Gly Cys 


Val 




J. J-}J 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




130 




















140 










Cys 


Val 


Asp 


Lys 


iviet. 


Val 


11c 


irp 


Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 


145 






1 cri 
iDU 










155 










i fi n 


Lys 


vai 


Val 


Glu 


ocl 


ri_Ld 


uy o 


AT a 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 








ICC 










170 










175 




Val 


Asp 


Gin 


Lys 




J_jys 




OC1 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 






180 










185 










190 






He 


Val 


Thr 


Ser 




X liJ_ 


Asn 


Met 


Cys Ala Val 


He Asp Gly Asn 


Ser 






195 




















205 








Thr 


Thr 


Phe 


Glu 


His 


Pin 


<jxn 


JrX vJ 


Leu Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 




210 










zlb 










220 










Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Ala 


Lys 


Gin 


225 








o o n 
Z 3 U 










235 










240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 








O 










250 










255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








260 








265 










270 






Ala 


Ser 


Asp 
275 


Ala 


Asp 


He 


Ser 


Glu 
280 


Pro 


Lys 


Arg 


Val 


Arg 
285 


Glu 


Ser 


Val 


Ala 


Gin 
290 


Pro 


Ser 


Thr 


Ser 


Asp 
295 


Ala 


Glu 


Ala 


Ser 


He 
300 


Asn 


Tyr 


Ala 


Asp 


Arg Leu Ala Arg Gly His 


Ser 


Leu 



















305 310 



<210> 411 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 290 338 GCG GCC 



<400> 411 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 






5 








10 








15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 










25 






30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met 


Asp 


Leu 


Asn 


Leu 


He 




35 










40 






45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




50 










55 






60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 










70 






75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met 


His 


Val 


Leu 


Val 


Glu 








85 








90 








95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 








105 






110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 






115 










12 0 






125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly 


Ala Gly Gly Gly 




130 










135 






140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 








150 






155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 








170 








175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys Arg 


Leu 


Val 


Ala 


Gin 


His 






180 










185 






190 







-436- 



Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Ala Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Ala Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 
580 

lie His His lie 
595 

Leu Val Asn Val 
610 



Ser Gin Thr Gin 
200 

Ala Pro Val lie 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin lie Lys 

Thr Lys Thr Ala 
280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 

360 

Met Val lie Trp 

375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ser Glu 

Thr Ser Asp Ala 
520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 

600 

Asp Leu Asp Asp 
615 



Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly lie 
235 

Ser Tyr lie Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg lie Tyr Lys 
3 00 

Ala Ser Val Phe 
315 

Thr lie Trp Leu 
330 

Glu Ala lie Ala 

345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

3 80 

lie Leu Gly Gly 
395 

Ala Gin lie Asp 
410 

Cys Ala Val lie 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 
540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 
620 



Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 
560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 412 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 290 338 GCG GCC 
<400> 412 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 



-437- 



20 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 ~ 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Ala Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Ala Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 ' 135 140 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 " " 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 413 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 2 90 338 GCG GCC 
<400> 413 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 



-438- 



Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Ala Glu Asp 

290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Ala Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 



Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

lie Gin Arg lie 
120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val lie 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin lie Lys 

Thr Lys Thr Ala 
280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 

360 

Met Val lie Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ser Glu 

Thr Ser Asp Ala 
520 

Gly His Ser Leu 
535 



Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly lie 

Thr Arg Asn Gly 
140 

lie Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly lie 
235 

Ser Tyr lie Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg lie Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr lie Trp Leu 

330 

Glu Ala lie Ala 

345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

lie Leu Gly Gly 
395 

Ala Gin lie Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 414 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 290 338 GCG GCC 



-439- 



<400> 414 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Ala Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Ala Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 ~ 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 ~ 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 



<210> 415 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 140 511 GCC GCA 



<400> 415 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 






5 








10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 








25 








30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 




35 










40 








45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys 


Leu Gin Arg Asp 


Phe 


Leu 




50 










55 








60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 








70 








75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 








90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 










105 








110 






Arg 


Glu 


Lys 
115 


Leu 


He 


Gin 


Arg 


He 
120 


Tyr Arg 


Gly 


He 


Glu 
125 


Pro 


Thr 


Leu 
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Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 

225 

Gin Trp He Gin 

Ser Asn Ser Arg 
260 

He Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 

385 

Val Asp Gin Lys 

He Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 
580 

He His His He 
595 

Leu Val Asn Val 
610 



Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 
2 80 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 
360 

Met Val He Trp 
375 

Ser Ala Lys Ala 

390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 
520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 
600 

Asp Leu Asp Asp 
615 



Thr Arg Asn Ala 
14 0 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 
540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 
620 



Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ala Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 
560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 
605 
Gin 



<210> 416 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



-441- 



m 




<220> 



<223> Mutant rep protein: rep52 140 511 GCC GCA 
<400> 416 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

15 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 ~ 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

180 185 190 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ala Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

lie His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 " 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 " 390 395 

<210> 417 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



<223> Mutant rep protein: rep68 140 511 GCC GCA 
<400> 417 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 



<220> 
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20 

Lys Glu Trp Glu 

35 

Glu Gin Ala Pro 
50 

Thr Glu Trp Arg 
65 

Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 



Leu Pro Pro Asp 
40 

Leu Thr Val Ala 

55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

He Gin Arg He 
120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 
280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 
360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 
520 

Gly His Ser Leu 
535 



25 

Ser Asp Met Asp 

Glu Lys Leu Gin 
60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Ala 
140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
22 0 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 
80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 

365 

Lys Met Thr Ala 

Ser Lys Val Arg 
4 00 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ala Val 
510 

Asn Tyr Ala Asp 
525 



<210> 418 
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<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 140 511 GCC GCA 
<400> 418 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

15 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

180 185 190 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ala Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 419 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 86 378 GCG GCG 
<400> 419 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
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65 70 75 80 

Gin Phe Glu Lys Gly Ala Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ^ 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Ala Glu Gly Lys Met Thr Ala 

370 ' 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 " 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 ' 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 
595 600 605 
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m 



m 



Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu 
610 615 620 



Gin 



<210> 420 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 86 378 GCG GCG 
<400> 420 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

1 5 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 " 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val lie Trp Trp Ala Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

180 * 185 190 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 ' 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 421 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep protein: rep 68 



<400> 421 
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Pro 
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Thr 


Arg 
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His 




450 










455 




Glu 
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Lys 


Asp 


Phe 


Phe 


Arg 


Trp 
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Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 
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Asp 
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He 


Ser 


Glu 
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Asn 


Aia 


biy 


Lys 


A bi> 










O "7 PI 






Pro 


Asp 


Tyr 


Leu 


TT_ n 

val 


biy 


r*l -r-i 

bin 


r»l n 

bin 










o o c 

2 ob 








Arg 


lie 


Tyr 


Lys 


He 


Leu 


Gill 


Leu 








o n n 
JUL) 










Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






JlD 










19H 
jZ U 


Thr 


Tl a 

lie 


Trp 


Leu 


rile 


biy 


Pro 


7\1 

Aia 




"3 n 










_> O -_J 




lj-LU 


7\ 1 — 

Aia 


Tl « 

i ie 




HIS 


Tiir 


vai 


Pro 












"3 cr n 






Asn 


r 1 ! n 
blU 


Asn 


Fne 


Pro 


irne 


Asn 


Asp 










-J D 3 








Trp 


Aia 


Pin 

blU 


r^l ir 

Lily 


Lys 


Met 


Tnr 


7\1 -j 

Aia 








Ton 










Ti- 
ne 


Leu 


Gly 


Gly 


Ser 


Lys 


vai 


Arg 
















A P)fl 


Ala 


bin 


lie 


Asp 


Pro 


xnr 


Pro 


vai 




41U 










Al C 




Cys 


7\ 1 — \ 

Aia 


vai 


lie 


Asp 


r«i Tr 
biy 


Asn 


Ser 


A 9 c: 

*x A O 










*± o u 






Leu 


r»i n 

bin 


Asp 


Arg 


WT<=iT- 

i v ieu 


fne 


Lys 


riie 










445 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 
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His 


Val 


Val 


Glu 


Val 
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Lys 


Arg 


Pro 


Ala 
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Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 
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500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 



<210> 422 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 86 378 GCG GCG 



<400> 422 





Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu Lys 




1 
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He 
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- 






20 










25 










30 






Ser 


Asn 


Ser 


Arg 
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<210> 423 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 54 86 GCC GCG 
<400> 423 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
15 10 15 



-448- 



Glu His Leu Pro 
20 

Lys Glu Trp Glu 
35 

Glu Gin Ala Pro 
50 

Thr Glu Trp Arg 
65 

Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 

115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp He Gin 

Ser Asn Ser Arg 
260 

He Met Ser Leu 

275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 



Gly He Ser Asp 

Leu Pro Pro Asp 
40 

Leu Ala Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Ala Ser Tyr 
85 

Lys Ser Met Val 

He Gin Arg He 
120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
23 0 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 
280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 
360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 
520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 



Ser Phe Val Asn 
25 

Ser Asp Met Asp 

Glu Lys Leu Gin 
60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 
140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 
540 

Met Asn Gin Asn 



Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 
80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 

285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 
Ser Asn He Cys 
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f» 




545 



550 



555 



560 



Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 



<210> 424 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep68 54 8 6 GCC GCG 



<400> 424 




























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


1 






5 










10 










15 




Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Asp 


Ser 
25 


Phe 


Val 


Asn 


Trp 


Val 
30 


Ala 


Glu 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 




35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 




50 










55 










60 










Thr 


Glu 


Trp Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 










70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Ala 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 










90 










95 




Thr 


Thr 


Gly Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 








100 








105 










110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 






115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala 


Gly Gly Gly 




130 










135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 








150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 
165 


Gin 


Trp 


Ala 


Trp 


Thr 
170 


Asn 


Met 


Glu 


Gin 


Tyr 
175 


Leu 


Ser 


Ala 


Cys 


Leu 
180 


Asn 


Leu 


Thr 


Glu 


Arg 
185 


Lys 


Arg 


Leu 


Val 


Ala 
190 


Gin 


His 


Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin 


Asn 


Pro 


Asn 
210 


Ser 


Asp 


Ala 


Pro 


Val 
215 


He 


Arg 


Ser 


Lys 


Thr 
220 


Ser 


Ala 


Arg 


Tyr 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 










230 










235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 










250 










255 




Ser 


Asn 


Ser 


Arg 
260 


Ser 


Gin 


He 


Lys 


Ala 
265 


Ala 


Leu 


Asp 


Asn 


Ala 
270 


Gly 


Lys 


He 


Met 


Ser 
275 


Leu 


Thr 


Lys 


Thr 


Ala 
280 


Pro 


Asp 


Tyr 


Leu 


Val 
285 


Gly 


Gin 


Gin 


Pro 


Val 
290 


Glu 


Asp 


He 


Ser 


Ser 
295 


Asn 


Arg 


He 


Tyr 


Lys 
300 


He 


Leu 


Glu 


Leu 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 


305 








310 










315 










320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu Phe Gly Pro Ala 










325 










330 










335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






340 










345 










350 






Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 






355 










360 










365 








Cys 


Val 
370 


Asp 


Lys 


Met 


Val 


He 
375 


Trp 


Trp 


Glu 


Glu 


Gly 
380 


Lys 


Met 


Thr 


Ala 



610 



615 



620 
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il 



Lys 


VB.L 




vj_LU 


Ser 




Lys 


iild 


Job 










J-/U 






V ct-L 






J-i_Y D 






Ser 


Ser 










ADR 








Ile 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








*± \j 










liiL 


X 1J.X 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






4 R 










4.40 


m it 

UlLl 


L6U 


X I IX. 


Zi T*rr 

rii y 


7\ -r-/~T 


J— IC- Li 


Asp 


His 




a tr n 










arc; 

T J J 




Vjt-LU 


Val 


Lys 


Asp 


irlie 


irlie 


fiiy 


±rp 


46b 










4 / U 








rr-i a 


Glu 


Phe 


Tyr 


Val 


Lys 


xjy S 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










520 


Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 




530 










535 





<210> 425 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



<400> 425 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


lie 


va± 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Ala 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




Tip 

X X c 


JJCU 




Gl v 


Ser 


Lys 


Val 


Arg 






•son 
~> -j 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




4 1 Ct 










415 




Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 


425 










430 






Leu 


Gin 


Asp 


Ara 


Met 


Phe 


Lys 


Phe 










445 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 








r± o u 










nla 


ijy s 


Sen 


XXX o 


Val 


Val 


Glu 


Val 
















480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 










525 









54 86 GCC GCG 



lie 


Lys 


vai 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 
60 


Arg 


Asp 


Phe 


Leu 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly Ala 


Gly Gly Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 
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290 










295 




Asn Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


nld 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly Lys Arg 


Asn 










325 








Thr 


Thr 


Gly Lys 


rrtl_ 

Thr 


Asn 


He 


/\xa 








340 










Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


XII IT 






355 










*5 C A 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr Arg 


Arg Leu Asp 


riXS 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Lr-LU 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










52 0 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 




530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


545 










550 






Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 










He 


His 


His 


He 


Met 


Gly 


Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 




610 










615 
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<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 



<400> 426 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 
35 


Glu 


Leu 


Pro 


Pro 


Asp 
40 


Glu 


Gin 
50 


Ala 


Pro 


Leu 


Ala 


Val 
55 


Ala 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 
85 


Ala 


Ser 


Tyr 


Thr 


Thr 


Gly 


Val 
100 


Lys 


Ser 


Met 


Val 


Arg 


Glu 


Lys 
115 


Leu 


He 


Gin 


Arg 


He 
120 










inn 










Til = 

a j. a 


Ser 






L6U 




Trp 


Ala 






jib 










320 


Thr 


x ie 


irp 




Irlic: 


m v 

uiy 


Pro 


Ala 




"3 *5 A 










335 




Cl n 
Vj-LU 




lie 


i-4._LcL 


XI _L fc> 


X I IX. 


Val 


Pro 


345 










Ten 






Asn 


(jtJLU 


Asn 


rile 


Pro 


jrne 


Asn Asp 










-Job 








xrp 


n.~\ ii 

UIU 


m n 


r*~\ -r T 
uxy 


Uj t3 


11C u 


X 111 


-ri-l-Cl 








ioU 










He 


Leu 


Gly 




OCI 


J_iys 


Val 


fix y 






395 










a A a 


Ala 


Gin 


He 






Thr 
± in. 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


lie 


Asp 




Asn 


Ser 


425 










A *5 A 

43 0 






Leu Gin Asp 


Aircf 




Jrllc 


Lys 


Phe 










445 








Asp 


Phe 


Gly 


Lys 


V cLA. 


T 1 Vt ~r~ 


Lys 


Gin 








460 










Ala 


Lys 


Asp 


riX S 


V ad. 


VC3.X 


Glu 


Val 




475 










480 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


val 


Arg 


IjlU 


Ser 


Val 


505 










CIO 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala Asp 










525 








His 


Val 


Gly 


i v iec 


Asn 


Leu 


Met 


Leu 






540 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






555 










560 


Leu 


Glu 


Cys 


Fne 


Pro 


vax 


Ser 


Glu 




570 








575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 












620 










54 1 


36 GCC GCG 










He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


vax 


Ala 


Glu 


25 










O A 

3 0 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


rfle 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 
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® 



Pro 


Asn. 


Trp 


irlie 


Hid 


T7-, "1 
V dl 


1111 


T .T7G 

j_iy to 


















Asn 


Lys 


v ax 


Val 




fin 
blU 




xyr 


14b 










lDU 






Til 27 


bin 


Pro 


LjXU 


Leu 


ulil 


xrp 












lO J 








O /— , ->— 
OCX 


ai a 

Ala 


b y fc> 


11C LI 






Thr 


Glu 








1 on 
XoU 










LeU 


XXIX 


rx_L o 


Val 


O CI 


Gin 


Thr 


Gin 






X j o 










9 0 0 

^ u 


Pro 


Asn 


O cX 




Al a 


Jr X b 


V d _l_ 


Tl 




z i u 










Z1j 




Met 


blU 


Leu 


val 


bxy 


Trp 


Leu 


v ai 


Z Z 3 










.z .5 U 






bin 


Trp 


Tl- 
_L ic 


bin 


olU 


Asp 


bXll 


nia 










^ A C 
Z*±Z> 








C! ^-k- 
OCX 


Asn 


Q o -v- 


7\ -V-/— T 

ril y 




bixx 


Tl 
lie 


T.TT'C! 

j_iy o 








OCA 










Tl « 

-L Ic 


l v JcL 




Leu. 


1 111 


Lys 


1 11X 


ri.± ct 






275 












Pro 


vai 


Glu 


Asp 


ne 


Ser 


Ser 


Asn 




290 










t n c 

^ y b 




Asn 


biy 


Tyr 


Asp 


Pro 


bin 


iyr 


Al a 


3 05 










310 






1I1X 


Lys 


Lys 


Phe 


bxy 


T.T7G 

xiy t> 


7\ T~/T 

xii y 


A an 
no 11 


















illl. 


mr 


Gly Lys 


Thr 


Asn 


Tl ^ 
lie 


AT ^ 
x-ild 








340 










XT IlC 


iyr 


Gly Cys 


V Ctl 


Asn 


xrp 


Thr 

J. 11-L 






355 












cys 


vai 


Asp 


Lys 


Met 


vai 


Tl 0 

lie 


Trp 




*) ri rt 

370 










o r 7 rr 




Lys 


Val 


Val 


Glu 


Ser 


7\ 1 -v 

Ala 


Lys 


Ala 


O n r 

385 
















TTo "1 

val 


Asp 


Gin 


Lys 


Cys 


Lys 


Cot* 


O j^-, 
OC X 










405 








x xe 


v ax 


Thr 


Ser 


Asn 


1 11X 


Asn 


i v ie L- 








420 










1 I1X 


1 111 


Phe 


Glu 


His 


bill 


m n 

bill 


It J_ 






435 










44U 


blU 


Leu 


Thr Arg Arg 


Leu 


Asp 


nl S 




/I r a 










4 j j 




Glu 


Vai 


Lys 


Asp 


Phe 


Pne 


Arg 


Trp 


465 










470 






b±U 


JUS 


Glu 


Phe 


Tyr 


Val 


T 

Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










520 


Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 




530 










535 





<210> 427 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<22 3> Mutant rep protein: rep78 
<400> 427 

Thr Ala Gly Phe Tyr Glu lie Val 

1 5 
Glu His Leu Pro Gly lie Ser Asp 
20 

Lys Glu Trp Glu Leu Pro Pro Asp 




Thr Arg Asn 


Gly 


Ala 


Glv 


Gly Gly 








140 












Pro 


Asn 


TVr 


Leu 


Leu 


rr ID 


Lys 






ICC 

-L ZJ Z> 










160 


Trp 


Tiir 


Asn 


Met 


Glu 


Gin 


xyr 


Leu 




1 70 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Pin 


■LT-! o 
XIX o 


X O D 










190 








lain 




Lys 


Glu 


Asn 




A a t» 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


xyr 








9 ? n 










Asp 


Lys 


vj-i_y 


He 


Thr 


Ser 


V~JX LX 


Lys 






c: 

J) 3 










240 


Ser 


Tyr 


i. ±e 


Ser 


Phe 


Asn 


a 1 a 


rUa 




O IT pi 

2. b U 














Ala 


Ala 


Leu 


A C3T1 


Asn 


Ala 


uxy 


Lys 












Zi f \J 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


(jXn 


bin 










Zoo 








Arg 


lie 


Tyr 


Lys 


X Xc 


Leu 


tjXU 


Leu 








inn 










Ala 


Ser 


Val 


Jrllfcr 


Leu 




Trp 


Ala 
















320 


Thr 


i±e 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 










335 




bill 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


*3 yi c: 










350 






Asn 


Glu 


Asn 


irlie 




Phe 


Asn Asp 










365 








Trp 


Glu 


Glu 


kj_L y 




Met 


Thr 


Ala 








•son 

-SOU 










He 


Leu Gly 


bx y 


O CI 




Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


-L IC 


flop 


Gly 


Asn 


Ser 


425 










r± j \j 






Leu Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 










AA.C. 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 








you 










Ala 


Lys 


Asp 


tin a 
ill S 


v ax 


V ClX 


Glu 


Val 






475 










480 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








214 


495 


140 


bbb 




ace 






He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 



-453- 
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35 

Glu Gin Ala Pro 
50 

Thr Glu Trp Arg 
65 

Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 

435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 



40 

Leu Thr Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

lie Gin Arg He 
120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Ala Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 
280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 

375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
4 05 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
4 55 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 
520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 



Glu Lys Leu Gin 
60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Ala 
140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 

330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 
540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 



45 

Arg Asp Phe Leu 

Leu Phe Phe Val 
80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 

335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 

365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
43 0 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Ala Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 
560 

Pro Val Ser Glu 
575 
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m • 



Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








Ran 










585 










590 






He 


His 


His 


Tl 

IXC 


l'ltr u 


Gly Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






595 










D \J \J 










605 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 










610 










615 










62 0 










<210> 428 




























<211> 397 




























<212> PRT 




























<213> Artificial 


. Sequence 




















<220> 






























<223> Mutant rep protein: rep52 


1 1 A 

2. 14 




1 /I A 

±4 u 












<400> 428 




























Met 


Glu 


Leu 


Val 


Gly 


1J -F 


LeU 


Val 


Asp 


Lys 


Hi t.r 

■o-xy 


Tl <=> 
lie 


mi 


OCX 


UXU 


Lys 


1 








5 










xu 










1 ^ 

X - 




t!!' Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


ocl 


iyr 


lie 


Cpy 

OCX 


■fcrJ.lt; 


acin 


al a 


al a 

fll Cl 






20 










O CT 
Z D 










1 Ci 
3 U 






O Ser 


Asn 


Ser 


Arg 


C ^ >~ 




lie 


Lys 


Aid 


AJia 


Leu 




Asn 


Ala 


uiy 


uy o 






35 










40 










45 








m He 


Met 


Ser 


Leu 


Thr 


Lys 


Tllx" 


Ala 


Pro 


Asp 


iyr 


Leu 


Val 


Gly 


m n 

\JJ-11 


f?l n 

Oil! 




50 










55 










oU 










i'U Pro 


Val 


Glu Asp 


ti <= 

X XG 




OCX 


A cm 

x^.0 11 


Arg 


ne 


m 

Tyr 


Lys 


He 


Leu 


m ii 

ulU 


_ 

Leu 


Jc: 65 










70 










/ b 










o u 


Asn Gly 


Tyr Asp 




(31 n 

VjJXli 


i Y- L 


Al a 


AXcA 


OCX 


V Ct X 


IT 11C 


Leu Gly 


Trp 


Ala 


■==■ 








85 










y u 










95 




? Thr 


Lys 


Lys 


Phe 


oxy 


T Are 
xjy to 




A en 

ribli 


Tnr 


Tl o 

xxe 


irp 


Leu 


Phe 


Gly 


Pro 


Ala 








100 










1UD 










110 






fl i Thr 


Thr 


Gly 


Lys 


X 11X 


Aon 

noil 


X xc 


Ala 




al a 


Tie, 
lie 


Al a 


His 


Thr 


Val 


Pro 






115 








120 










125 








Phe 


Tyr 


Gly 


Cys 


\Ta 1 

V Cl _L 


a Gil 


irp 


1 lli. 


Asn 




Asn 




Pro 


Phe 


Asn Asp 




130 










135 










14U 










i_ = ! Cys 


Val 


Asp 


Lys 




V Ctl 


X X C 


Trn 
ir P 


Trp 


CjXU 


(jXU 


/-ii 

Cj±y 


Lys 


Met 


Thr 


Ala 


y ; 145 










1 Rfl 

J- JU 










155 










160 


Lys 


Val 


Val 


Glu 


oei 


al a 

^il a 


Lys 


i-lX d 


He 


Leu 


Gly 


/^i "1 _ - 

(j-Ly 


Ser 


Lys 


Val 


Arg 








1 K5 

-L D ZD 










170 










175 




Val 


Asp 


Gin 


Lys 




Xjy t> 


OCX 


OC.1 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 








180 










185 










190 






He 


Val 


Thr 


Ser 


noli 


iiii. 






Cys 


Ala 


Val 


J. xe 


Asp 


Gly 


Asn 


Ser 






195 










200 










205 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Px"0 


Leu Gin Asp 


Arcf 


Met 


Phe 


Lys 


Phe 




210 










215 










220 










Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 


225 










230 










235 










240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


riXS 


Val 


Val 


Glu 


Val 










245 










250 










255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Ala 


Ala 








260 










265 










270 






Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


V elx 


Arg 


Glu 


Ser 


Val 






275 










280 










285 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


x 1c 


Asn 


Tyr 


Ala 


Asp 




290 










295 










q n a 










Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly 


i v ieu 


Asn 


Leu 


Met 


Leu 


305 










310 










315 










320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 










325 










330 










335 




Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








340 










345 










350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






355 










360 










365 








He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 




370 










375 










380 










Leu 
lac 


Val 


Asn 


Val 


Asp 


Leu 

-? on 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 









385 390 395 
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<210> 429 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 214 495 140 GCG GCC GCC 
<400> 429 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 50 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Ala Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Ala Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 " 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 ' 360 365 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

405 410 415 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
450 455 460 
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Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 ^ 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 ~ 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 430 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 



<223> Mutant 


: rep protein: rep40 


214 


495 


140 


GCG 


GCC 


GCC 






<400> 430 




























Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


1 








5 










10 










15 




Gin 


Trp 


He 


Gin 


Glu Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 






20 










25 










30 






Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 






35 










40 










45 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 




50 










55 










60 










Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 










70 










75 










80 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tvr 
j 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 










85 










90 










95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arcr 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 








100 










105 










110 






Thr Thr Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 










120 










125 








Phe 


Tyr Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




13 0 










135 










140 










Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 


145 










150 










155 










160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 








165 










170 










175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 








180 










185 










190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 






195 










200 










205 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 




210 










215 










220 










Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 


225 










230 










235 










240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 










245 










250 










255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys Gly Gly Ala Lys 


Lys 


Arg 


Ala 


Ala 








260 










265 










270 






Pro 


Ser Asp Ala 


Asp 


He 


Ser 


Glu 


Pro Lys Arg Val 


Arg 


Glu 


Ser 


Val 






275 










280 










285 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn Tyr 


Ala 


Asp 




290 










295 










300 










Arg 


Leu Ala Arg 


Gly His 


Ser 


Leu 


















305 










310 























<210> 431 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 
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m 



<223> Mutant rep protein: rep78 495 511 GCC GCA 
<400> 431 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 " 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ~ 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 ~ 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 " 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 J ' 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

. 450 ~ ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ala Val 
500 505 510 
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II 



Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His 


Gly 


Ser 


Gin 


Pro 


Val 








580 


He 


His 


His 


He 






595 




Leu 


Val 


Asn 


Val 




610 







Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 
600 

Asp Leu Asp Asp 
615 



Glu Ala Ser He 

His Val Gly Met 
540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 
62 0 



Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 
560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 432' 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 495 511 GCC GCA 
<400> 432 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 " 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 " 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 ' " 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ala Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 
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340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 433 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 495 511 GCC GCA 
<400> 433 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 " 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ' 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 " 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ~ 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 
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Val 


Asp 


Gin 


Lys 


Cys 

— J. 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro Val 






405 










410 








415 


lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 








420 










425 










430 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe Lys Phe 






435 










440 










445 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr Lys Gin 




450 








455 










460 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val Glu Val 


465 






470 










475 






480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly Ala 


Lys 


Lys 


Arg Ala Ala 










485 










490 








495 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu Ala Val 






500 








505 










510 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 






515 










520 










525 




Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 














530 










535 

















<210> 434 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 495 511 GCC GCA 



<400> 434 


























Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 


1 








5 










10 








15 




Gin 


Trp 


He 


Gin Glu Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 






20 










25 








30 






Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 






35 










40 








45 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 




50 








55 








60 










Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 


65 










70 










75 








80 


Asn Gly 


Tyr Asp 


Pro 


Gin 


Tyr Ala Ala 


Ser 


Val Phe 


Leu Gly Trp 


Ala 










85 










90 








95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 




100 










105 








110 






Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala 


His 


Thr 


Val 


Pro 






115 










120 








125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 




130 










135 








140 










Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 


145 








150 










155 








160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 








165 










170 








175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 






180 










185 








190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He Asp Gly Asn 


Ser 






195 










200 








205 








Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Gin 
215 


Pro 


Leu 


Gin 


Asp Arg 
220 


Met 


Phe 


Lys 


Phe 


Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 


225 










230 










235 








240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 








245 










250 








255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Ala 


Ala 








260 








265 








270 






Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ala 


Val 






275 










280 








285 








Ala 


Gin 
290 


Pro 


Ser 


Thr 


Ser 


Asp 
295 


Ala 


Glu 


Ala 


Ser He 
300 


Asn 


Tyr 


Ala 


Asp 


Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 
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• 




305 



310 



<210> 435 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 495 54 GCC GCC 
<400> 435 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Ala Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 ^ 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ~ 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ~ 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 



435 



440 



445 
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Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 














455 










460 










m n 

VJJ. Li 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


/ire 






Ann 










475 










480 


Glu 


His 


Glu 


Phe 


Tyr 


17-, 1 

vax 


Lys 


Lys 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Ala 


Ala 










IOC 










490 










495 




Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 






500 








505 










510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




.rt._L.cl 


Ser 


He Asn Tyr Ala Asp 






515 








520 










525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


XT -I <-. 


V d _L 


Gly 


Met 


Asn 


Leu 


Met 


Leu 












535 










540 










Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


blU 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


cat; 






550 










555 










560 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








565 










570 










575 




Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


Lys 
585 


Ala 


Tyr 


Gin 


Lys 


Leu 
590 


Cys 


Tyr 


He 


His 


His 
595 


He 


Met 


Gly 


Lys 


Val 
600 


Pro 


Asp 


Ala 


Cys 


Thr 
605 


Ala 


Cys 


Asp 


Leu 


Val 
610 


Asn 


Val 


Asp 


Leu 


Asp 
615 


Asp 


Cys 


He 


Phe 


Glu 
620 


Gin 









<210> 436 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep52 495 54 GCC GCC 



<400> 436 




























Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


1 








5 








10 










15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 






20 










25 










30 






Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 






35 










40 










45 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 




50 










55 










60 










Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 








70 










75 










80 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






85 










90 










95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




100 










105 










110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 








12 0 










125 








Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 




130 










135 










140 










Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 


145 








150 










155 










160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly 


Gly 


Ser 


Lys 


Val 


Arg 








165 










170 










175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 






180 










185 










190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He Asp 


Gly Asn 


Ser 






195 










200 










205 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 




210 










215 










220 










Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 


225 








230 










235 










240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






245 










250 










255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Ala 


Ala 








260 








265 










270 






Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 
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275 










^ o u 








285 




Ala 




a"] -a CXI n 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser He 


Asn 


Tyr 


Asp 


O Q O 










295 








300 












Gin Asn Lys 


Cys 


Ser 




His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


.3 v o 








310 










315 








320 


ir lie. nu 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 




325 










330 








335 




"DV>d T'Vi v 
ir 11" llli 


His 


Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 






340 










345 








350 






Ser Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 




355 










360 








365 








He His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 


370 










375 








380 










Leu Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe Glu 


Gin 








385 








390 










395 










<210> 437 


























<211> 536 


























<212> PRT 


























<213> Artificial Sequence 


















<220> 




























<223> Mutant rep protein: rep68 


A <5 


54 GCC GCC 










<400> 437 


























Thr Ala Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val Pro 


Ser 


Asp 


Leu 


Asp 


1 






5 










10 








15 




Glu His 


Leu Pro Gly 


He 


Ser Asp 


Ser 


Phe 


Val Asn 


Trp 


Val 


Ala 


Glu 






20 










25 








30 




He 


Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro Asp 


Ser Asp 


Met Asp 


Leu 


Asn 


Leu 


35 










40 








45 








Glu Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 


Glu 


Lys 


Leu Gin Arg Asp 


Phe 


Leu 


50 










55 








60 










Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu Ala 


Leu 


Phe 


Phe 


Val 


65 






70 










75 








80 


Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met His 


Val 


Leu 


Val 


Glu 






85 










90 








95 




Thr Thr 


Gly Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg Phe 


Leu 


Ser 


Gin 


He 






100 










105 








110 






Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly He 


Glu 


Pro 


Thr 


Leu 


115 










120 








125 








Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala 


Gly 


Gly 


Glv 


130 








135 








140 










Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 


145 








150 










155 








160 


Thr Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn Met 


Glu 


Gin 


Tvr 


Leu 








165 










170 








175 




Ser Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg Leu 


Val 


Ala 


Gin 


His 




180 










185 








190 






Leu Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn Lys 


Glu 


Asn 


Gin 


Asn 




195 










200 








205 








Pro Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys Thr 


Ser 


Ala 


Arg 


Tvr 


210 








215 








220 










Met Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 


225 






230 










235 








240 


Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 






245 








250 








255 




Ser Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 






260 










265 








270 






He Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu 


Val 


Gly Gin Gin 




275 








280 








285 








Pro Val 


Glu 


Asp 


He 


Ser 


Ser Asn Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 


290 










295 








300 










Asn Gly Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu Gly Trp 


Ala 


305 








310 










315 








320 


Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 




325 










330 








335 
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Thr 


Thr 




Lys 


± ill 


7\ on 


lie 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






*3 4 n 

-5 4t u 










7 4- R 










350 








Tyr 




Cys 


V Ct _L 






Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 




0 r r 

1 bb 










J O u 










365 








Cys 


Vai 


Asp 


Lys 


i v lt= L. 


V Ct_L 


Tip 
J. 1C 






Glu 


Glu Gly Lys 


Met 


Thr 


Ala 


O *7 n 




















0 0 a 










Lys 


vai 


v a._L 




Oqv 
OCl 


Hid 


l_i_y 0 




Tl e 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 


3 85 










Ton 










395 










400 


va.i 


Asp 


Pl r\ 


Lys 


J o 


Lys 


Qpr 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 






y| AC 

4 Ub 










Aid 










415 




lie 


v ax 


Thr 


Ser 


7\ c T"l 


XXIX 


noli 






Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








/ion 










/19c; 










430 






Thr 


inr 


fne 


IjXU 


111 S 






±r 3_ U 


Leu 




Asp 


Arg 


Met 


Phe 


Lys 


Phe 






4 35 










yi /in 




















Leu. 


Thr 


Arg 


Arcj 


T 




nio 


ir 


Phe 


Gly 


Lys 


vax 


Thr 


Lys 


Gin 




450 










>1 C C 










460 










Cj-LU 


v ax 


Lys 


Asp 


jrne 


irilc 


Arg 


irp 


rilct 


T ,vc 
uy 0 


Asp 


His 


Val 


Val 


Glu 


Val 


£ tz 
4 o 3 
















475 










480 




LlX O 


Glu 


Phe 


Tyr 


Val 


Lys 




Glv 


Glv 


Ala 


Lys 


Lys 


Arg 


Ala 


Ala 










485 










490 










495 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 






500 










505 










510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 






515 










520 










525 








Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 




















530 










535 





















<210> 438 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 495 54 GCC GCC 



<400> 438 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu Lys 


1 








5 








10 










15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala Ala 






20 










25 










30 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 






35 








40 










45 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 




50 










55 










60 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu Leu 


65 








70 










75 








80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 






85 










90 










95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro Ala 




100 










105 










110 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val Pro 






115 








120 










125 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




130 








135 










140 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr Ala 


145 










150 










155 








160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly 


Gly 


Ser 


Lys 


Val Arg 








165 








170 










175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro Val 






180 










185 










190 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 






195 










200 










205 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys Phe 




210 










215 










220 








Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys Gin 


225 










230 










235 








240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu Val 
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245 



250 



255 



Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

260 265 270 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 " 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 



<210> 439 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 197 495 GCG GCC 
<400> 439 

Thr Ala Gly Phe Tyr Glu lie Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ' ~ 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 ' 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ala Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 " 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 " 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
370 375 380 



305 



310 



-466- 



Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly 


Ser 


Lys 


Val 


Arg 


385 










390 










395 










400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 






405 










410 










415 




lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








420 










425 










430 






Thx 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lvs 


Phe 






435 










440 










445 








Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lvs 

2 


Gin 




450 










455 










460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


465 






470 










475 










480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala. 


Lys 


Lys 


Arg 


Ala 


Ala 










485 










490 










495 




Pro 


Ser 


Asp 


Ala 


ASD 


He 


Ser 


Glu 


Pro 


Lys 




Val 


Arg 


Glu 


Ser 


Val 






500 








505 










510 






Ala 


Gin 


Pro 
515 


Ser 


Thr 


Ser 


Asp 


Ala 
520 


Glu 


Ala 


Seir 


He 


Asn 
525 


Tvr 
xy s. 


Ala 


Asp 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 


530 










535 










540 










Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


545 






550 










555 










560 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








565 










570 










575 




Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


Lys 
585 


Ala 


Tyr 


Gin 


Lys 


Leu 
590 


Cys 


Tyr 


He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






595 










600 










605 








Leu 


Val 
610 


Asn 


Val 


Asp 


Leu 


Asp 
615 


Asp 


Cys 


He 


Phe 


Glu 
620 


Gin 









<210> 440 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep52 197 495 GCG GCC 



<400> 440 
















Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp 


Lys Gly He Thr 


Ser Glu Lys 


1 








5 






10 


15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser 


Tyr He Ser Phe 


Asn Ala Ala 






20 






25 




30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala 


Ala Leu Asp Asn 


Ala Gly Lys 






35 








40 


45 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro Asp Tyr Leu Val Gly Gin Gin 




50 










55 




60 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He Tyr Lys He 


Leu Glu Leu 


65 








70 






75 


80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala 


Ser Val Phe Leu Gly Trp Ala 




85 








90 


95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr 


He Trp Leu Phe 


Gly Pro Ala 




100 








105 




110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala Glu 


Ala He Ala His 


Thr Val Pro 






115 








120 


125 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr Asn 


Glu Asn Phe Pro 


Phe Asn Asp 




130 






135 




140 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu Glu Gly Lys 


Met Thr Ala 


145 










150 






155 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala He 


Leu Gly Gly Ser 


Lys Val Arg 








165 








170 


175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser Ala 


Gin He Asp Pro 


Thr Pro Val 






180 








185 




190 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met Cys 


Ala Val He Asp 


Gly Asn Ser 






195 










200 


205 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro Leu 


Gin Asp Arg Met 


Phe Lys Phe 



-467- 















^ -L. ~> 








220 










Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 


ZZo 




















235 








240 


n~\ n 


V dl 


J_iy o 




IT lie; 


Phe 


Arcj 


Tm 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 
















250 








255 






His 


Glu 


Phe 


iyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Ala 


Ala 








zbU 
















270 






P2TO 


ser 


rib 
O T C 

Z /o 


Ala 


Asp 


Tip 

J- 1C 




Glu 
^ o u 


Pro 


Lys 


Arg Val 


Arg 
285 


Glu 


Ser 


Val 


ri J. ct 


ulll 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser He Asn Tyr Ala Asp 




o o n 
zyu 










^ _? ~> 








300 










Arg 


Tyr 


rn -n 
uin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


*3 n c 








j X u 










315 








320 




C ±. <J 




Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 






325 










330 








335 




irne 


i hi. 


His 


Gly Gin 




A en 
nop 




Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 








340 










345 








350 






Ser 


Gin 


Pro 
355 


Val 


Ser 


Val 


Val 


Lys 
360 


Lys 


Ala 


Tyr Gin 


Lys 
365 


Leu 


Cys 


Tyr 


He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 




370 










375 








380 










Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe Glu 


Gin 








385 










390 










395 











<210> 441 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 197 495 GCG GCC 



<400> 441 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 


1 






5 










10 










15 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala Glu 








20 








25 










30 




Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu He 




35 










40 










45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe Leu 




50 










55 










60 








Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe Val 


65 










70 










75 








80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val Glu 








85 










90 










95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin He 






100 










105 










110 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly 


He 


Glu 


Pro 


Thr Leu 






115 










120 










125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala 


Gly 


Gly Gly 




130 










135 










140 








Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro Lys 


145 








150 










155 








160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr Leu 










165 










170 










175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin His 








180 










185 










190 




Leu 


Thr 


His 


Val 


Ala 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin Asn 






195 










200 










205 






Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser Ala Arg Tyr 




210 








215 










220 








Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu Lys 


225 










230 










235 








240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala Ala 








245 








250 










255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp Asn Ala Gly Lys 








260 










265 










270 
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m • 



He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu 


Val 


Gly Gin Gin 






275 








280 








285 








Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn Arg 


Tip 

X lc 


Tyr Lys 


He 


Leu 


Glu 


Leu 




290 










295 








300 










Asn Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


7\ 1 -> 

AX a 


ax a 


Ser 


Val Phe 


Leu 


Gly Trp Ala 


"3 A C 

305 










310 










315 








J \J 


Thr 


Lys 


Lys 


Phe 


Gly Lys Arg 


Asn 


Thr 


He 


Trp Leu 


Phe 


i^xy 


Pro 


ax a 








325 










330 








335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Axa 


/—IT 1 1 

ti-LU 


Ala 


He Ala 


His 


Thr 


Val 


rlO 






340 










lAC 








350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 




355 


















365 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly 


Lys 


Met 


Thr 


Ala 

Axa 


370 










375 








380 










Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


A_La 


xxe 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 


385 










390 










395 










Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


vax 








405 










410 








415 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp 


Gly Asn 


Ser 








420 










425 








430 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 






435 










44 U 








445 








Glu 


Leu 


Thr Arg 


Arg 


Leu Asp 


xllS 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




450 










455 








460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 


465 








470 










475 








480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Ala 


Ala 










485 










490 








495 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 






500 








505 








510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser He 


Asn 


Tyr Ala Asp 






515 










520 








525 








Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu 


















530 










535 



















<210> 442 
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Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu Lys 


1 








5 










10 










15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala Ala 






20 










25 










30 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 






35 










40 










45 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 




50 










55 










60 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu Leu 


65 










70 










75 








80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 










85 










90 










95 


Thr 


Lys 


Lys 


Phe 
100 


Gly 


Lys 


Arg 


Asn 


Thr 
105 


He 


Trp 


Leu 


Phe 


Gly 
110 


Pro Ala 


Thr 


Thr 


Gly 
115 


Lys 


Thr 


Asn 


He 


Ala 
120 


Glu 


Ala 


He 


Ala 


His 
125 


Thr 


Val Pro 


Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Trp 
135 


Thr 


Asn 


Glu 


Asn 


Phe 
140 


Pro 


Phe 


Asn Asp 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr Ala 


145 










150 










155 








160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val Arg 








165 










170 










175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro Val 
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-LOU 










185 








190 






lie Val Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala Val 


He 


Asp 


Gly Asn 


Ser 












200 








205 






Phe 


Thr Thr* Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp 


Arg 


Met 


Phe 


Lys 


-L U 








215 








220 








Gin 


Glu Leu Till? 


Arcr 


Arg 


Leu Asp 


His 


Asp 


Phe Gly 


Lys 


Val 


Thr 


Lys 


dL 3 




230 








235 










240 


fZ"t n *\7a 1 Tii/ci 
kjXLL val J-iy o 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys Asp 


His 


Val 


Val 


Glu 


Val 


245 










250 








255 




Glu His Glu 


Phe 


Tyr 


Val 


Lys 


Lys Gly Gly Ala 


Lys 


Lys 


Arg 


TV T _ 

Ala 


Ala 




260 
















270 






Pro Ser Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys Arg 


Val 


Arg 


Glu 


Ser 


val 


275 








280 








285 




Ala 




Ala Gin Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


<jJ-U 


Ala Ser 


He 


Asn 


Tyr 


Asp 


290 








295 








300 










Arg Leu Ala 


Arg 


Gly 


His 


Ser 


Leu 
















305 






310 
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<223> Mutant rep protein: rep7 8 
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Thr Ala Gly 


Phe 


Tyr 


Glu 


He 


Val 


.Lie 


Lys Val 


Pro 


Ser Asp 


Leu Asp 


1 




5 










10 








15 


Glu 


Glu His Leu Ala Gly 


He 


Ser Asp 


Ser 


Phe Val 


Asn Trp 


Val 


Ala 




20 










25 








30 






Lys Glu Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp Met 


Asp 


Leu 


Asn 


Leu 


He 


35 










40 








45 








Glu Gin Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys Leu 


Gin Arg Asp 


Phe 


Leu 


50 








55 








60 










Thr Glu Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 






70 








75 










80 


Gin Phe Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His Met 


His 


Val 


Leu 


Val 


Glu 




85 










90 








95 




Thr Thr Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


100 








105 








110 






Arg Glu Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 


115 










120 








125 








Pro Asn Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg Asn 


Gly Ala 


Gly Gly 


Gly 


130 








135 








140 










Asn Lys Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 






150 








155 










160 


Thr Gin Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr Asn 


Met 


Glu 


Gin 


Tyr 


Leu 






165 










170 








175 




Ser Ala Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys Arg 


Leu 


Val 


Ala 


Gin 


His 


180 










185 








190 






Leu Thr His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin Asn 


Lys 


Glu 


Asn 


Gin 


Asn 


195 










200 








205 








Pro Asn Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 


210 






215 








220 










Met Glu Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 




230 








235 










240 


Gin Trp lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr He 


Ser 


Phe 


Asn 


Ala 


Ala 




245 










250 








255 




Ser Asn Ser Arg 


Ala 


Gin 


He 


Lys 


Ala 


Ala Leu 


Asp 


Asn 


Ala 


Gly 


Lys 




260 










265 








270 






lie Met Ser 


Leu 


Thr 


Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 


275 










280 








285 








Pro Val Glu 


Asp 


He 


Ser 


Ser Asn Arg 


He Tyr 


Lys 


He 


Leu 


Glu 


Leu 


290 








295 








300 










Asn Gly Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser Val 


Phe 


Leu Gly Trp 


Ala 
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Thr 


Lvs 

2 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 






325 










330 








335 




Thr 


Thr 


Gly 


Lvs 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala 


His 


Thr 


Val 


Pro 






340 










345 








350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 




355 








360 








365 








Cys 


Val 


Asp 


Lvs 
i 


Met 


Val 


He 


Trp Trp Glu Glu Gly Lys 


Met 


Thr 


Ala 


370 










375 








380 










Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


7V 1 ^ 

a± a 


i xe 


Leu 


Gly Gly 


OcX 


Lys 


Val 


Arg 


3 85 










390 










395 








400 


Val 


Asp 


Gin 


Lvs 


Cys 


Lys 


Ser 


Ser 


4\±cL 


Gin 


He Asp 


It 1U 


Thr 


Pro 


Val 








405 










410 








415 




lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 




Gly Asn Ser 








420 










A 9 R 

*± Z. z> 








1-3(1 
*± J \J 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg 


1*1 c \— 


irne 


_ 

Lys 


Php 
JrXlt; 






± J _> 










A A C\ 








*± *± Zj 








Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


± III. 


jjy s 


m n 




450 










455 








460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arq 


Trp 


a J. a 


Lys 


Asp His 


V cl_L 


Val 


Glu 


Val 


465 








470 










475 








480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 










485 










490 








495 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


nlU 


Glu 


Ser 


Val 






500 










505 








510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser He 




Tyr 


Ala 


Asp 






-j j — > 










520 








525 










Tvt 
xy j- 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


O J \J 










535 








540 










Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 


545 






550 










555 








560 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 








565 










570 








575 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 








580 








585 








590 






lie 


His 


His 


He 


Met Gly Lys Val 


Pro Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 






595 










600 








605 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


Cys 


He 


Phe Glu 


Gin 










610 








615 








620 
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Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu Lys 


1 








5 








10 










15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala Ala 






20 








25 










30 




Ser 


Asn 


Ser 


Arg 


Ala 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 






35 








40 










45 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 




50 








55 










60 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu Leu 


65 








70 










75 








80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp Ala 




85 










90 










95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro Ala 




100 










105 










110 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val Pro 






115 








120 










125 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




130 








135 










140 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr Ala 
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145 






150 








155 










160 


Lys Val Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 




165 










170 








175 




Val Asp Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin He 


Asp 


Pro 


Thr 


Pro 


Val 




18 0 








185 








190 






lie Val mr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala Val 


He 


Asp 


Gly Asn 


Ser 


195 










200 








205 








Thr Thr Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 


210 








215 








220 








Gin 


Glu Leu Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


225 


230 








235 










240 


Glu Val Lys 


Asp 


Phe 


Phe 


Arg 


Tro 


Ala 


Lys Asp 


His 


Val 


Val 


Glu 


Val 


<i Tt 










250 










Ala 


Glu His Glu 


Phe 


Tvr 


Val 


Lys 
i 


Lys 


Gly Gly Ala Lys 


Lys 


Arcf 


Pro 




260 
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970 






Pro Ser Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys Arg 


Val 


Arg 


Glu 


Ser 


Val 


275 








280 








285 




Ala 




Ala Gin Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




Ala Ser 


He 


Asn 


Tvr 


Asp 


290 








295 








300 










Arg Tyr Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val Gly Met 


Asn 


Leu 


Met 


Leu 


3 05 














315 








He 


320 


Phe Pro Cys 


Arg 


Gin 


Cys 


Glu 


Arq 


i v iec 


Asn Gin 


Asn 


Ser 


Asn 


Cys 


325 










330 








335 




Phe Thr His 




Gin 


Lvs 


Asp 


Cys 


Leu 


Glu Cys 


Phe 


Pro 


Val 


Ser 


Glu 














345 








350 






Ser Gin Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


355 










360 








365 








He His His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp Ala 


Cys 


Thr 


Ala 


Cys 


Asp 


370 






375 








380 










Leu Val Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He Phe 


Glu 


Gin 
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390 








395 
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Thr Ala Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys Val 


Pro 


Ser 




Leu 


Asp 


1 




5 










10 








1 ^ 
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Glu His Leu 


Ala 


Gly 


He 


Ser 


Asp 


Ser 


Phe Val 


Asn 


Trp 


Val 


Ala 


Glu 




20 








25 








J u 






Lys Glu Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp Met 


Asp 


Leu 


Asn 


Leu 


He 


35 










40 








45 








Glu Gin Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys Leu 


Gin 


Arg 


Asp 


Phe 


Leu 


50 








55 








60 










Thr Glu Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 




70 








75 










80 


Gin Phe Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His Met 


His 


Val 


Leu 


Val 


Glu 




85 










90 








95 




Thr Thr Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


100 










105 








110 






Arg Glu Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 


115 










120 








125 








Pro Asn Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn 


Gly Ala Gly Gly Gly 


130 








135 








140 










Asn Lys Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 




150 








155 










160 


Thr Gin Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr Asn 


Met 


Glu 


Gin 


Tyr 


Leu 






165 








170 








175 




Ser Ala Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys Arg 


Leu 


Val 


Ala 


Gin 


His 


180 










185 








190 






Leu Thr His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin Asn 


Lys 


Glu 


Asn 


Gin 


Asn 


195 










200 








205 
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Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 



Ala Pro Val He 
215 

Gly Trp Leu Val 
23 0 

Glu Asp Gin Ala 
245 

Ala Gin He Lys 

Thr Lys Thr Ala 
280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 
360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 
520 

Gly His Ser Leu 
535 



Arg Ser Lys Thr 
220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 

345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 446 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 261 20 GCC GCC 



<400> 446 



Met 


Glu 


Leu 


Val 


1 








Gin 


Trp 


He 


Gin 








20 


Ser 


Asn 


Ser 


Arg 






35 




He 


Met 


Ser 


Leu 




50 






Pro 


Val 


Glu 


Asp 


65 








Asn 


Gly 


Tyr 


Asp 


Thr 


Lys 


Lys 


Phe 








100 


Thr 


Thr 


Gly 


Lys 



Gly 


Trp 


Leu 


Val 


5 








Glu 


Asp 


Gin 


Ala 


Ala 


Gin 


He 


Lys 








40 


Thr 


Lys 


Thr 


Ala 






55 




He 


Ser 


Ser 


Asn 




70 






Pro 


Gin 


Tyr 


Ala 


85 








Gly 


Lys 


Arg 


Asn 


Thr 


Asn 


He 


Ala 



Asp 


Lys 


Gly 


He 




10 






Ser 


Tyr 


He 


Ser 


25 








Ala 


Ala 


Leu 


Asp 


Pro Asp 


Tyr 


Leu 








60 


Arg 


He 


Tyr 


Lys 






75 




Ala 


Ser 


Val 


Phe 




90 






Thr 


He 


Trp 


Leu 


105 








Glu 


Ala 


He 


Ala 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 

30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 
80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
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115 










ion 






125 






JrUc 


Tyr 






V Ct JL 


Asn 


x i-y 


Thr 


Asn Glu Asn 


Phe 


Pro 


Phe Asn Asp 






130 








_LO O 






140 








Cys 


vai 


Asp 


Lys 




Val 


Tip 
JL 1C 


ixp 


-L J- \~J UX Li. \U_L LA 


Gly Lys 


Met Thr Ala 




145 






1 en 






155 






160 




Lys 


va J. 


Val 


r 1 "! n 

Kj± U. 


OCX 


nia 




AT a 


Tip Leu Glv 


Ljjj_y 




Lys Val Arg 










"1 C IT 

lob 








J. / U 






175 




Val 


Asp 


ijin 


Lys 


Cys 


Lys 




QCi 


Ala m n Tip 


Asp 


Pro 


Thr Pro Val 








180 










-LOO 










lie 


vai 


Thr 


Ser 


Asn 


1IXX 


Asn 




r*\rct Ala Va 1 


l ie 


Asp 


Gly Asn Ser 








195 










^UU 






one 


Phe Lys Phe 




Thr 


Thr 


pne 




His 


bin 






T.on CX~\ n &cn 

1_1 <3 Li. LJT-Lll 


Arg 


Met 






210 
















220 




Thr Lys Gin 






Leu 


Thr 


Arg 


Arg 


Leu 


A en 


XI -L o 


aqn php Cll V 

-raojjj £T11^ 


Lys 


Val 




225 






i ^ r\ 
ZS\J 






£t J 3 






240 




Glu 


Val 


Lys 


Asp 


Til-. 

jfne 


nv, 

riie 


Arcf 


Trp 


7a 1 a Ttfn Sen 
t\±d Jjyo ribp 


His 


Val 


Val Glu Val 






















255 




Vj_LU 


xllS 


r*l n 

bJ.U 


Phe 


Tyr 


Val 


T Arc; 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg Pro Ala 


5 K 








260 








265 






270 


f= 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro Lys Arg 


Val 


Arg 


Glu Ser Val 








275 








? r n 

*i o u 






285 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


7\ nr\ 


Al a 


Oln Ala Ser 


He Asn Tyr Ala Asp 






290 










OQC 






300 








Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 










^ : 


305 










310 














Jr; 


<210> 447 






















<211> 621 






















<212> PRT 




















a 


<213> Artificial Sequence 












Sr3 : 

:■ 7 


<220> 






















y ; 


<223> Mutant rep protein: rep78 


54 20 GCC GCC 








<400> 447 




















2 ! 

,r w " 


Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys Val 


Pro 


Ser Asp Leu Asp 




1 






5 








10 






15 




Glu 


His 


Leu 


Ala 


Gly 


lie 


Ser 


Asp 


Ser Phe Val 


Asn 


Trp 


Val Ala Glu 










20 








25 






30 




Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met 


Asp 


Leu 


Asn Leu He 






35 










40 






45 






Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 


Glu Lys Leu 


Gin 


Arg 


Asp Phe Leu 






50 










55 






60 








Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu 


Ala 


Leu 


Phe Phe Val 




65 




70 






75 






80 




Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met 


His 


Val 


Leu Val Glu 










85 








90 






95 




Thr 


Thr 


Gly Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu 


Ser Gin He 










100 








105 






110 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly 


He 


Glu 


Pro Thr Leu 






115 










120 






125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn 


Gly Ala Gly Gly Gly 






130 








135 






140 








Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro Asn 


Tyr 


Leu 


Leu Pro Lys 




145 






150 






155 






160 




Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr Asn 


Met 


Glu 


Gin Tyr Leu 












165 








170 






175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg Lys Arg 


Leu 


Val 


Ala Gin His 








180 










185 






190 




Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin Asn 


Lys 


Glu 


Asn Gin Asn 








195 










200 






205 






Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser Lys 


Thr 


Ser 


Ala Arg Tyr 






210 








215 






220 








Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys Gly 


He 


Thr 


Ser Glu Lys 




225 








230 






235 






240 




Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He 


Ser 


Phe 


Asn Ala Ala 



245 250 255 
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m 



Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 
580 

lie His His lie 
595 

Leu Val Asn Val 
610 



Ser Gin lie Lys 

Thr Lys Thr Ala 
280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 
360 

Met Val lie Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 
600 

Asp Leu Asp Asp 
515 



Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg lie Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr lie Trp Leu 
330 

Glu Ala lie Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

lie Leu Gly Gly 
395 

Ala Gin lie Asp 
410 

Cys Ala Val lie 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 
540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 
620 



Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

lie Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 
560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 448 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 54 20 GCC GCC 



<400> 448 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Ala 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 



He 


Lys 


Val 


Pro Ser 


Asp 


Leu 


Asp 




10 








15 




Ser 


Phe 


Val 


Asn Trp 


Val 


Ala 


Glu 


25 








30 






Ser 


Asp 


Met 


Asp Leu 


Asn 


Leu 


He 






45 








Glu 


Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 








60 








Ala 


Pro 


Glu 


Ala Leu 


Phe 


Phe 


Val 






75 








80 


Phe 


His 


Met 


His Val 


Leu 


Val 


Glu 
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85 



90 



95 



Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 " 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ' 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ^ 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 ~ ~ 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 449 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep78 197 42 0 GCG GCC 



<400> 449 
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Thr Ala Gly Phe 
1 

Glu His Leu Pro 
20 

Lys Glu Trp Glu 
35 

Glu Gin Ala Pro 
50 

Thr Glu Trp Arg 

65 

Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ala 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 



Tyr Glu lie Val 
5 

Gly lie Ser Asp 

Leu Pro Pro Asp 
40 

Leu Thr Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

lie Gin Arg lie 
120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ala Gin Thr Gin 
200 

Ala Pro Val lie 

215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin lie Lys 

Thr Lys Thr Ala 

280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 
360 

Met Val lie Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 



lie Lys Val Pro 
10 

Ser Phe Val Asn 
25 

Ser Asp Met Asp 

Glu Lys Leu Gin 
60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly lie 

Thr Arg Asn Gly 
140 

lie Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly lie 
235 

Ser Tyr lie Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg lie Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr lie Trp Leu 
330 

Glu Ala lie Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

lie Leu Gly Gly 
395 

Ala Gin lie Asp 
410 

Cys Ala Val lie 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser lie 
His Val Gly Met 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 

30 

Leu Asn Leu lie 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 
80 

Val Leu Val Glu 
95 

Leu Ser Gin lie 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 

270 

Val Gly Gin Gin 
285 

lie Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 
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530 








535 




















Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu 


Arg 


Met 


Asn 


tj-Ln 


Asn 


ocl 


Son 


lie 


y 


545 






550 




















Phe 


Thr 


His 


Gly Gin Lys Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 










565 








570 










ETC 
D / D 




Ser 


Gin 


Pro 


Val 
580 


Ser 


Val Val 


Lys 


Lys 
585 


Ala 


Tyr 


Gin 


Lys 


Leu 
590 


Cys 


Tyr 


He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






595 








600 










605 








Leu 


Val 
610 


Asn 


Val 


Asp 


Leu Asp 
615 


Asp 


Cys 


He 


Phe 


Glu 
620 


Gin 









<210> 450 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 197 420 GCG GCC 



<400> 450 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


lie 


Thr 


Ser 


Glu 


Lys 


1 








5 










10 










15 




Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Pne 


Asn 


Ala 


Ala 








20 










25 










30 






Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 






35 










40 


















He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 




50 










55 










60 










Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 










70 










75 










80 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 








85 










90 










95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 






100 










105 










110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 








120 










12 5 








Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Trp 

toe: 

13b 


Thr 


Asn 


Glu 


Asn 


Phe 
140 


Pro 


Phe 


Asn 


Asp 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 


145 










150 










155 










160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 








165 










170 










175 




Val 


Asp 


Gin 


Lys 
180 


Cys 


Lys 


Ser 


Ser 


Ala 
185 


Gin 


He 


Asp 


Pro 


Thr 
190 


Pro 


Val 


He 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 






195 










200 










205 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 




210 










215 










220 










Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 


225 










230 










235 










240 


Glu 


Val 


Lys 


Asp 


Phe 
245 


Phe 


Arg 


Trp 


Ala 


Lys 
250 


Asp 


His 


Val 


Val 


Glu 
255 


Val 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








260 










265 










270 






Pro 


Ser 


Asp 
275 


Ala 


Asp 


He 


Ser 


Glu 
280 


Pro 


Lys 


Arg 


Val 


Arg 
285 


Glu 


Ser 


Val 


Ala 


Gin 
290 


Pro 


Ser 


Thr 


Ser 


Asp 
295 


Ala 


Glu 


Ala 


Ser 


He 
300 


Asn 


Tyr 


Ala 


Asp 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


305 










310 










315 










320 


Phe 


Pro 


Cys 


Arg 


Gin 

325 


Cys 


Glu 


Arg 


Met 


Asn 
330 


Gin 


Asn 


Ser 


Asn 


He 

335 


Cys 


Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








340 










345 










350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 



355 360 365 
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lie His His He Met Gly Lys Val 

370 375 
Leu Val Asn Val Asp Leu Asp Asp 
385 390 

<210> 451 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 



<400> 451 



Thr 
1 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ala 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 




Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 












395 












197 


42 0 


GCG GCC 








lie 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










3 0 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


lie 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


trie 


File 


vai 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu. 


vdl 


G1U 




90 










9 b 




Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


lie 


105 










110 






Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr Arg Asn 


Gly 


Ala 


Gly 


Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


trill 


HIS 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 








Trp 


Glu 


Glu 


Gly 


Lys 


i v ie C 


Thr 


Aia 








380 










He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 
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T: ^ U 








/IOC 


430 






Thr 


Thr 


Phe 


Glu His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


Phe 


Lys 


nil 






ate; 








440 


445 






Glu 


Leu 


Thr 


r±J- y riX y 


tjeu 


7\ C3T—1 

r^fc>p 


His 


Asp Phe Gly Lys Val 


Thr 


Lys 


Gin 




y ju 








4i>b 




460 






Glu 


Val 


Lys 




Phe 


Arg 


Trp 


Ala Lys Asp His Val 


Val 


Glu 


Val 


*± O -J 








470 






475 






480 


m 11 

w — LI 




Li 


Phe Tyr 


Val 


Lys 


Lys Gly Gly Ala Lys Lys 


Arg 


Pro 


Ala 








485 








490 


495 




Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro Lys Arg Val Arg 


Glu 


Ser 


Val 








500 








505 


510 






Ala 


Gin 


Pro 


Ser Thr 


Ser Asp 


Ala 


Glu Ala Ser He Asn 


Tyr Ala Asp 






515 








520 


525 








Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 












530 








535 













<210> 452 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 197 420 GCG GCC 
<400> 452 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 * 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 * 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ala Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

2 45 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

2 60 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 453 



-480- 




<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 54 338 495 GCC GCC GCC 



<400> 453 



Thr 


Ala 


Glv 


Phe 


Tvr 

2 


Glu 


He 


Val 


He 


Lvs 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 








5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 










25 










30 






Lys 


Glu 


Trn 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




50 










55 










60 










Thr 


Glu 


Tro 

c 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 










70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Glv 


Glu 


Ser 


Tvr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 










85 










90 










95 




Thr 


Thr 


Glv 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 








100 










105 










110 






Arg 


Glu 


Lvs 


Leu 


He 


Gin 


Arg 


He 


Tvr 


Arg 


Glv 


He 


Glu 


Pro 


Thr 


Leu 






115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lvs 


Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Glv 


Glv 

J; 




130 










135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tvr 


He 


Pro 


Asn 


Tvr 


Leu 


Leu 


Pro 


Lys 


145 










150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Tro 


Ala 


Tm 


Thr 


Asn 


Met 


Glu 


Gin 


Tvr 


Leu 










165 










170 










175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 








180 










185 










190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 








205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tvr 




210 










215 










220 










Met 


Glu 


Leu 


Val 


Glv 




Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 










230 










235 










240 


Gin 


Trn 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tvr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 










245 










250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








260 










265 










270 






lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tvr 


Leu 


Val 


en v 


Gin 


Gin 






275 










280 










285 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tvr 


Lys 


He 


Leu 


Glu 


Leu 




290 










295 










300 










Asn 


Glv 


Tvr 


Asp 


Pro 


Gin 


Tvr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trn 


Ala 


305 










310 










315 










32 0 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


ir 


Leu 


Phe 


Gly 


Pro 


Ala 










325 










330 










335 




Thr 


Ala 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








340 










345 










350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






355 










360 










365 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




370 










375 










380 










Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 


385 










390 










395 










400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 










405 










410 










415 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 








420 










425 










430 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 






435 










440 










445 








Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




450 










455 










460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 
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465 



470 



475 



480 



Glu 


His 


Glu 


Phe Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


TiVQ 

-i— i_y o 


Lys 


Arg Ala Ala 








485 








490 








495 




Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro Lys Arg 


Val 

V d -L. 


Arg 


Glu 


Ser 


Val 








500 








505 




510 






Ala 


Gin 


Pro 


Ser Thr 


Ser Asp 


Ala 


Glu Ala Ser 


He 


Asn Tyr Ala Asp 






515 








520 






[roc 








Arg 


Tyr 

J. 


Gin 


Asn Lys 


Cys 


Ser 


Arg His Val Gly 


Met 


Asn 


Leu 


Met 


Leu 




530 








535 






540 










Phe 


Pro 


Cys 


Arg Gin 


Cys 


Glu 


Arg Met Asn Gin 


noil 


Ser 


Asn 


He 


Cys 


545 








550 






555 










560 


Phe 


Thr 


His 


Gly Gin 
565 


Lys 


Asp 


Cys 


Leu Glu Cys 
570 


Phe 


Pro 


Val 


Ser 
575 


Glu 


Ser 


Gin 


Pro 


Val Ser 


Val 


Val 


Lys 


Lys Ala Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








580 








585 






590 


lie 


His 


His 


lie Met 


Gly Lys 


Val 


Pro Asp Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






595 








600 






605 




Leu 


Val 
610 


Asn 


Val Asp 


Leu 


Asp 
615 


Asp 


Cys He Phe 


Glu 
620 


Gin 









<210> 454 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



<22 3> Mutant rep protein: rep52 54 338 495 GCC GCC GCC 
<400> 454 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 " 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 ' 110 

Thr Ala Gly Lys Thr Asn He Ala Glu Ala lie Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 " ' 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 " 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 



<220> 



290 



295 



300 



-482- 



Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arcj" 


His 


Val 


Gly 




A a n 


Leu 




Leu 


305 




















TIC 












Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


7A ~r~r~t 


1 ic l» 


ribll 


m n 


Asn 


0 X 


Asn 


He 


Cys 










325 




















1 1 r 

335 


Phe 


Thr 


His 


Gly Gin 


JLiy s 


rib 


^— y o 


Leu 




Cys 


Fne 


Pro 


vai 


Ser 


CjXU 








340 










■D /I c 










*2 c n 
J b U 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






355 










360 










365 






lie 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 




370 










375 










380 






Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 








385 










390 










395 













<210> 455 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 54 338 495 GCC GCC GCC 



<400> 455 





inr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


Pi i 


1 








5 










10 






15 




n") 


GXU 


His 


Leu 


Pro 


Gly 


He 


Ser Asp 


Ser 


Phe 


Val 


Asn 


Trp Val 


Ala 


Glu 










20 










25 








30 






mt 

=f= : ' 


Lys 


Glu 


Trp 


f* 1 1* 

CjrXU 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu Asn 


Leu 


He 


yp 






35 










40 








45 








Vj-lU 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 


2 :i 




50 










55 










60 








j.nr 


Glu 


Trp 


Arg 


Arg Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu Phe 


Phe 


Val 


;: 


s- 1 — 

6 b 










70 










75 








80 




kjj.n 


Phe 


Glu 


Lys 


Gly Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val Leu 


Val 


Glu 












85 










90 








95 






Thr 


Thr Gly 


val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu Ser 


Gin 


He 










100 










105 








110 








Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly 


He 


Glu Pro 


Thr 


Leu 








115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala Gly Gly Gly 






130 










135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu Leu 


Pro 


Lys 




145 










150 










155 






160 




Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp Ala 


Trp 


Thr 


Asn 


Met 


Glu Gin 


Tyr 


Leu 












165 










170 








175 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val Ala 


Gin 


His 










180 










185 






190 








Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu Asn 


Gin 


Asn 








195 










200 








205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser Ala 


Arg 


Tyr 






210 










215 










220 






Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr Ser 


Glu 


Lys 




225 










230 










235 








240 




Gin 


Trp 


He 


Gin 


Glu Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe Asn 


Ala 


Ala 












245 










250 








255 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp Asn Ala Gly Lys 










260 










265 








270 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu Val Gly Gin Gin 








275 










280 










285 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser Asn Arg 


He 


Tyr 


Lys 


He Leu 


Glu 


Leu 






290 










295 








300 










Asn 


Gly Tyr 


Asp 


Pro 


Gin 


Tyr Ala Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 




305 










310 










315 




320 




Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg Asn Thr 


He 


Trp Leu 


Phe Gly 


Pro 


Ala 












325 










330 






335 






Thr 


Ala 


Gly 


Lys 
340 


Thr 


Asn 


He 


Ala 


Glu 
345 


Ala 


He 


Ala 


His Thr 
350 


Val 


Pro 




Phe 


Tyr Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro Phe 


Asn 


Asp 
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360 


Lys 


V a J_ 


Asp 


Lys 


lYiec 


v ax 


J. J.e 


Trp 




.3 / u 










"5 "~7 rr 

375 




Lys 


v a_L 


VSL± 


IjXU 


Ser 


a j. a 


Lys 


Ala 


•JOC 










inn 

390 






v ct _L 






Lys 


Cys 


Lys 


Ser 












405 










V ci X 


Triv- 
± I1X 


Ser 


Asn 


Thr 


Asn 


jyiec 








420 










J. Hi. 


j. 




Glu 


His 






Pro 






/I *3 C 










44 0 




Leu 


Thr 


Arg Arg 


Leu 


Asp 


Has 




4bU 










455 




Hi n 


y 3 "1 

vai 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


/I £T c 
4t D b 










470 






<atJLU 


JUS 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 




530 










535 





<210> 456 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 456 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Ala 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 



260 




365 



Trp 


Glu Glu Gly Lys 


Met Thr 


Ala 




380 








x xe 


Leu Gly Gly Ser 


Lys Val 


Arg 




395 






a n n 


T\ "1 _ 

ax a 


bin xxe Asp 


Pro 


Thr Pro 


Val 




410 




4Xb 




Cys 


Ala Val He 


Asp 


Gly Asn 


Ser 


*± *5 -5 






430 




Leu 


-rt.fc>p Hig 


riec 


Phe Lys 


Phe 






445 






Asp 


Phe Gly Lys 


Val 


Thr Lys 


Gin 




460 








Ala 


Lys Asp His 


Val 


Val Glu 


Val 




475 






480 


Gly 


Gly Ala Lys 


Lys 


Arg Ala Ala 




490 




495 




Pro 


Lys Arg Val 


Arg 


Glu Ser 


Val 


505 






510 




Glu 


Ala Ser He 


Asn 


Tyr Ala Asp 



525 



54 338 495 GCC GCC GCC 



Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 










205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly 


Gly 


Ala 


Lys 


Lys 


Arg Ala Ala 


265 










270 
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Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 



<210> 457 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep7 8 197 42 7 GCG GCG 



<400> 457 



Thr 


Ala 


Ci±y 


Phe 


Tyr 


Glu 


lie 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 








5 










10 










15 




(jlU 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 










25 










30 






Lys 


LjIU 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






35 










40 










45 








VjlU 


bin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




50 










55 










60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 










70 










75 










80 


Gin 


Pile 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 










85 










90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 








100 










105 










110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 






115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly Gly 




130 










135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 










150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 










170 










175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 








180 










185 










190 






Leu 


Thr 


His 


Val 


Ala 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 








205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




210 










215 










220 










blu 


Lsu 


vai 


\jiy 


Trp 


Leu 


vai 


Asp 


juys 


Gly 


lie 


Thr 


Ser 


Glu 


Lys 


225 










230 










235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 










245 










250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








260 










265 










270 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






275 










280 










285 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




290 










295 










300 










Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 


305 










310 










315 






320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 










325 










330 








335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








340 










345 










350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 






355 










360 










365 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




370 










375 










380 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 


385 










390 










395 










400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 
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Lys Asp Pxie 


Phe Arg 


Trp 


/I rr 
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m n 

1 u. 


nx o 
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uy o 
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4 ob 






r IO 




Asp Axa. -riSp 


ne ber 


r*i n 
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C f\ f\ 

50 0 






XT.X ct 


ril -n 

VjXII 


r 1U iJCl X11X 


O d -y~ 7\ <-i -y-\ 

OtiX i-io jJ 


jf-iXci 






515 




520 


Arg 


Tyr 


Gin Asn Lys 


Cys Ser 


Arg 




53 0 




535 




r\Eie 


irxTO 


LyS rixy VjXII 


L.yS vjxTJI 


Arg 








bbU 




rule 


xiix 


riis biy uin 


Lys Asp 


v_ys 






565 






Ser 


Gin 


Pro Val Ser 


Val Val 


L y s 






580 




He 


His 


His He Met 


Gly Lys 


Val 






595 




600 


Leu 


Val 


Asn Val Asp 


Leu Asp 


Asp 




610 




615 





<210> 458 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 458 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 










a t r\ 
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41b 




Cys 


Ala 


nld 


lie 
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7\ an 
Moll 


OCX 


425 
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Asp 
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Ala Lys 


Asp 
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Lys 
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rlO 


Ala 
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Pro 


Lys 


Arg 


vai 


Arg 


(jXU 


Ser 


vai 


505 










blO 






Glu 


Ala 


Ser 


x xe 


Asn 


Tyr 


/lid. 


Asp 
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His 


Val 




i v iei_ 


Asn 


Leu 


i v iei-. 
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Met 


Asn 
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bob 
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Leu 


Glu 
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OCX. 






570 










575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 









620 



197 


427 


GCG 


GCG 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 
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160 


He 
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Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 
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He 


Asp 
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Thr 


Pro 


Val 


185 
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Cys 
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Ala 


He 


Asp 


Gly 


Asn 


Ser 
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Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






235 










240 
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280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp Ala 
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Phe 
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Cys 


Arg 
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Cys 




Arg 
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Phe 


Thr 


His 
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Asp 


Cys 








340 










Ser 
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Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 
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He 


Met 
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Val 




370 










375 
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Val 


Asn 


Val 


Asp 
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Asp 


Asp 


385 










390 
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<213> Artificial Sequence 
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<22 3> Mutant rep protein: rep68 


<400> 459 
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Pro 
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Ser 


Asp 
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Glu 
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Pro 


Pro 
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Glu 
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Ala 
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Val 


Ala 
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Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 
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Phe 


Glu 


Lys 
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Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ala 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


o a c: 
zoo 










270 






Pro 


Lys 


Arg 


Val 




Glu 


Ser 


Val 










285 








^J-U 


Aid 


Q *~* v 
OCI 


He 


Asn 


Tvr 


Ala 


Asp 








3 00 










U-i tr- 
ill S 


val 


vj±y 


Met 


Asn 


Leu 


Met 


Leu 






315 










320 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cvs 




330 










335 




Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 








350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 










365 








Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 









395 



197 


427 


GCG 


CjCCj 










He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 
















Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 



-487- 





o o n 






rioU 


nil v 


Tyr Asp 


t n r 












Lys 


Fne 


J. XIX 


1 XIX 


Gly 


Lys 








340 


Phe 


Tyr 


Laxy 


Cys 






"3 C C 




LyS 


vo. J_ 


Asp 


Lys 




3 IK) 






Lys 


va.± 




IjXU 


T O C 

JOO 








T 7 — . "1 
Val 


Asp 




Lys 


lie 


Veil. 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




(jXU 


Lieu 


Thr 


Arg 




450 






QjXU 


vai 


Lys 


Asp 


465 








pin 


WIS 


Glu 


Phe 


Pro 


Ser 


Asp Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Leu 


Ala Arg 




530 











295 




rl U 


fl~\ n 
LjXII 


xyr 


AXci 










id±y 


Lys 


Ax~cj 


Asn 


o T r 








1 XIX 


Asn 


11c 


AXci 


V dLX 


7\ C* T1 


irp 


Thr 








"3 ^ n 


Met 


Val 


He 


Trp 






375 




Seir 


Ala 


Lys 


ax a 




j y u 






*— y » 


iiyb 


OCX 


OCX 


/i rv cr 
4Ub 








Asn 


xxir 


Asn 


lvr cat- 
tle c 


nl S 


Pin 
bin 




rXO 








440 


Arg 


Leu 


Asp 


His 






455 




irlie 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


liys 


485 








Asp 


He 


Ser 


Glu 


Thr 


Ser Asp 


Ala 








520 


Gly 


His 


Ser 


Leu 






535 





300 

Ala Ser Val Phe 

315 

Thr He Trp Leu 

330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Ala He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



Leu. 


Gly Trp 


AX a 








320 


Phe 


Gly Pro 


Ala 






335 




rlX fa 


Thr 


Val 


irlTO 




350 






rXO 


Phe 


Asn 


ASp 










Lys 


Met 


Thr 


J\±cL 


Ser 


Lys 


Val 


Aurcf 








400 


Pro 


Thr 


Pro 


Val 






415 




Asp 


Gly Asn 


Ser 




430 






Met 


Phe 


Lys 


Fne 


A A C 








vax 


Thr 


Lys 


t^xn 


vax 


Val 


Glu 


Val 








480 


Lys 


Arg 


Pro 


Ala 






495 




Arg 


Glu 


Ser 


Val 




510 






Asn 


Tyr Ala 


Asp 


525 









<210> 460 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 197 427 GCG GCG 



<400> 460 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


1 








5 










10 










15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








20 










25 










30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 






35 










40 










45 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 




50 










55 










60 










Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 










70 










75 










80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 










85 










90 










95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 








100 










105 










110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 










120 










125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 




130 










135 










140 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly 


Lys 


Met 


Thr 


Ala 


145 










150 










155 










160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 










165 










170 










175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 








180 










185 










190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Ala 


He 


Asp 


Gly Asn 


Ser 



195 200 205 



-488- 





J~ U 


Phe 


Glu 


His 


Gin 


Gin 

tC. -L _> 


Pro 


Glu 




Thr 


Arg Arg 


Leu 


Asp 


His 


Z Z O 










230 






Glu 


Val 


Lys 


Asp 


Phe 
245 


Phe 


Arg 


Trp 


Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 
290 


Pro 


Ser 


Thr 


Ser 


Asp 
295 


Ala 


Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 


305 










310 







<210> 461 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 
GCC GCG 



<400> 461 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 












/ u 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Ala 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 



325 



Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








7 7 0 

£1 £t \J 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 
















7 AO 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 



300 



54 22 8 3 70 3 87 GCC GCC 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 
















oil 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 



330 335 



-489- 



m 



Tin t~ 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tvr 


Gly Cys 


Val 


Asn Trp 


Thr 
















360 




/-i-Lci 


Asp 


Lys 


i Y icr L. 


val 


Tic 






j / w 
















V cii. 


A-La 


IjlU 


O tr 1 


7\ "1 ^ 

AJ.a 


Lys 


an 3 

ni-d 


IDC 










•jqn 






v cii 




Cain 


Lys 




Lys 


Ser 


Ser 










r± ZJ 








11C 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








/oft 










T'Tn t* 
1 ill 


X ill 


Phe 


Glu 


nis 


Gin 


G±n 


Pro 






435 










4.4. n 


m n 

ul U. 


Leu 


Thr 


Arg 


rii y 


Leu 


Asp 


His 




40U 














tj-LU 


y-, -| 
Val 


Lys 


Asp 


Jr lie 


Phe 


Arg 


irp 












4 / U 






CXI n 

^ JL Li 


m o 


Glu 


Phe 


xyx 


Val 


Lys 


Lys 










/I Q [T 








rl LJ 


OCI 


Asp 


Ala 




lie 


Ser 


Glu 








c ri r* 










nld 


VJjlll 


Pro 


Ser 


X 111 


Ser 


Asp 


Ala 






bib 












Arcj 


iyr 


Gin 


Asn 


Lys 


Cys 


Ser 


ril y 




^ n 










535 




lr IXC 


XT 1 


Cys 


Arg 


fil n 

VJlll 


Cys 


Glu 


Arcj 












550 








•"Pin -y- 
X 111 


His 


Gly 


CXI r» 


Lys 


Asp 




















Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 










lie 


His 


His 


lie 


Met 


Gly Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 




610 










615 





<210> 462 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 
GCC GCG 



<400> 462 



Met 


Glu 


Leu 


Ala 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




13 0 










135 




Cys 


Ala 


Asp 


Lys 


Met 


Val 


He 


Trp 



145 150 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 










365 








Trr> 


Glu 


Glu 


Glv 
380 


Lvs 


Met 


Thr 


Ala 


He 


Leu 


Gly 

"3 q c 


Gly 


Ser 


Lys 


Val 


Arg 
400 


Ala 


Gin 

rr J. \J 


He 


Asp 


Pro 


Thr 


Pro 
415 


Val 


Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 


425 










430 






Leu 


Gin 


Asp 


Arg 


Met 
445 


Phe 




IT 11C 


Asp 


Phe 


Gly 


Lys 
4 60 


Val 


Thr 


Lys 


Gin 


Ala 


Lys 


Asp 

47R 

t 1 ZJ 


His 


Val 


Val 


CXl ti 


val 

480 


v3ly 


4 on 

f± J7 u 


Ala 


T 

i_iy s 


2 


A TTT 

y 


TC _? O 


7\ "1 -5 
rild 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


enc 










510 






VJ1 LI 


Ala 


Ser 


He 


Asn 
525 


Tvr 


Ala 


Asp 


His 


Val 


Glv 


Met 


Asn 


Leu 










540 










Met 


Asn 


Gin 

J J — > 


Asn 


Ser 


Asn 


Tie 

11C 


560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 












575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 
605 


Ala 


Cys 


Asp 


Cys 


He 


Phe 


Glu 
620 


Gin 









54 228 370 387 GCC GCC 



Asp 


Lys 
10 


Gly 


He 


Thr 


Ser 


Glu 
15 


Lys 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 
45 


Ala 


Gly 


Lys 


Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly 


Gin 


Gin 


Arg 


He 


Tyr 
75 


Lys 


He 


Leu 


Glu 


Leu 
80 


Ala 


Ser 
90 


Val 


Phe 


Leu 


Gly 


Trp 
95 


Ala 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 
125 


Thr 


Val 


Pro 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








140 










Trp 


Glu 


Glu 
155 


Gly 


Lys 


Met 


Thr 


Ala 
160 



-490- 



Lys 


Val 


Ala 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thx 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




9 1 o 










91 R 




Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


£a £t J 










? x n 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Tm 


















Glu 


His 


Glu 


Phe 


Tvr 


Val 


Lys 


Lys 








£ b U 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




oon 

,£ J7 U 










295 






iyr 


Gin 


Asn 


j-iy £> 




Ser Arg 












jiU 








p-rr, 


Cys 


Arg 






Glu 


Arg 










-J ^ J 








Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


Gly 


Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


385 










390 







<210> 463 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 
GCC GCG 



<400> 463 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 
35 


Glu 


Leu 


Pro 


Pro 


Asp 
40 


Glu 


Gin 
50 


Ala 


Pro 


Leu 


Ala 


Val 
55 


Ala 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 
85 


Glu 


Ser 


Tyr 


Thr 


Thr 


Gly 


Val 
100 


Lys 


Ser 


Met 


Val 


Arg 


Glu 


Lys 
115 


Leu 


He 


Gin 


Arg 


He 
120 


Pro 


Asn 
130 


Trp 


Phe 


Ala 


Val 


Thr 
135 


Lys 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 






Ser 


Ala 


Cys 


Leu 
180 


Asn 


Leu 


Thr 


Glu 


Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 

200 



He 


Leu 
170 


Gly 


Gly 


Ser 


Lvs 


Val 
175 


Arg 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 
205 


Gly 


Asn 


Ser 


Leu Gin Asp 


Arg 


Met 


Phe 


Lvs 


Phe 








220 










Asp 


Phe 


Gly 
235 


Lys 


Val 


Thr 


Lys 


Gin 
240 


A-La 


Lys 
250 


Asp 


His 


Val 


Val 


Glu 
255 


Val 


G±y 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 

/£ O ZJ 


Glu 


Ser 


Val 


Glu 


Ala 


Ser 


Tie 
TOO 




Tvr 

J-Y-L 


Ala 


Asp 


His 


Val 


Gly 
315 


Met 


Asn 


Leu 


Met 


Leu 


Met 


Asn 
330 


Gin 


Asn 


Ser 


Asn 


He 
335 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 










■jcn 

O \J 






Lys 


Ala 


Tyr 


Gin 


Lys 
365 


Leu 


Cys 


Tyr 


Pro Asp Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 
395 


Glu 


Gin 









54 228 370 387 GCC GCC 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 



205 



-491- 



€1 



Pro 


Asn 


Ser Asp 


AT a 




V d I 


Tip 

x xc 




Z 1U 
















UlU 


Leu 


Aid 




irp 


Leu. 


T7-, "1 
V ciX 


Z AO 










o "5 n 

-j u 






Ulll 


Trp 


ne 


Lrin 


tj_LU 


Asp 


uin 


Kla 


















O CI 


A en 


Ser 


Arg 


O CI 


UXil 


Tl r 

J — LC 


XI y £j 








O U 










Tip 
_L XC 


I'lC l_ 


Ser 


Leu 


X 1J.-L 


uy t> 


Thr 


Ala 






0 ^ R 










0 Q n 


Pro 


Val 


Glu 


Asp 


Tl o 

lie 


o X 




Asn 




^ A A 

^ y u 










^ y b 




Holl 


f2l \r 

biy 


Tyr 


Asp 


JrJ_ U 


ulll 


iyr 


7\ "I -a 
rila 


jUj 
















1 111 


Lys 


Lys 


Phe 




Lys 


7A -y-ri 

i-ix y 












*5 O C 








ml. -w- 

inr 


Tnr 


Gly 


Lys 


inr 


Asn 


lie 


Aia 








340 










ir iltr 


iyr 


Gly 


Cys 


V ci A. 


A an 


lrp 


1111 






355 










—) r~ r\ 

3 60 


Cys 


Ala 


Asp 


Lys 


Met 


Va± 


Tl 

lie 


Trp 




J / u 










o **? cr 

3 /b 






val 


Ala 


Glu 


Ser 


Ala 


Lys 


Ala 


3 85 










~i o r\ 

3 90 






T7-v "I 

vai 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


















Tl ^ 
lie 


V d _L 


Thr 


Ser 


Asn 


Thr 


Asn 


l ¥ iC U 








420 










Til IT 


Xnr 


Phe 


Glu 




Gin 


Gin 


Pro 






435 










4fc 4t U 


Pin 

olu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


TIT -J 0 

rlX s 




450 










455 




ulU 


val 


Lys 


Asp 


pne 


Phe 


Arg 


Trp 


465 










470 






uiu 


IllS 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 




530 










535 





<210> 464 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 
GCC GCG 



<400> 464 



Met 


Glu 


Leu 


Ala 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 



100 



A T~rr 

y 


OCX 


Lys 


JL 11X 


OCX 


Al ^ 

rtl ct 


Hiy 




















riojj 


Lys 


vrrxy 


Tl 
X xc 


X I1X 


OCX 




uy 0 






O ~i c: 










9 A n 

4iC 4t U 


OCX 


iyr 


Tl ^ 
X xc 


OCX 


irllC 


A C1T1 


Al ?9 


Al a 




0 c: n 










9 




Al => 

Hid 


Al a 
Hid 


Leu. 


Hop 


A cn 


Al a 
HXd 


kriy 


Lys 


0 C C 










O H C\ 






rl O 


Asp 


iyr 


Leu 


v dX 


krrX y 


ri"{ n 


Cil Tl 

ulll 










z ob 








Arg 


lie 


Tyr 


Lys 


1 ie 


Leu 


nin 

bill 


T 

Leu 








0 n a 
3 UU 










Aia 


Ser 


vai 


"□1-1 £S 


Leu 


o-iy 


Trp 


Hid 






3 lo 










"3 0 n 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 










335 




UlU 


Al a 
Hid 


Tip 

lie 


Al a 
HI cl 


Xllo 


X11X 


Vol 
v dX 


Jr 1 U 


"3 A C 

34b 










t r a 

3 b U 






Asn 


blU 


Asn 


jrne 


Pro 


irne 


Asn 


Asp 










O £T IT 

3 bb 








Trp 


tjlU 


LjIU 


tjiy 

-> 0 r\ 


Lys 


Twr^-, 4- 

lYLet 


Tnr 


A 1 =1 

Aia 


lie 


Leu 




3 0 U 

biy 


Ser 


Lys 


T7a i 
V dl 


Arg 






3 95 










400 


Al = 
Hid 


vjin 


1 ie 


Asp 


Pro 


Tnr 


rIO 


V dl 




41U 










A 1 c 
41b 




Cys 


A±a 


Val 


Tl *=» 
lie 


Asp 


r*i -ir 
kji y 


Asn 


Ser 


4-ib 










43 (J 






Leu. 


ulll 


Asp 


Arg 




Jrxic 


x>y 0 


xriic 










A A cr 








Asp 


irllC 


uiy 


Lys 


v-> 1 

V dl 


lllx 


Lys 


UXII 








460 










Aia 


Lys 


Asp 


HIS 


vai 


vai 


bill 


vai 






475 










480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


L Y S 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 









54 228 370 387 GCC GCC 



Asp 


Lys 
10 


Gly 


He 


Thr 


Ser 


Glu 
15 


Lys 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 
45 


Ala 


Gly 


Lys 


Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly 


Gin 


Gin 


Arg 


He 


Tyr 
75 


Lys 


He 


Leu 


Glu 


Leu 
80 


Ala 


Ser 
90 


Val 


Phe 


Leu 


Gly 


Trp 

95 


Ala 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 







-492- 



Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 










120 










125 








Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




130 










135 










1 4-0 










Cvs 


Ala 


Asp 


Lys 


Met 


Val 


He 






Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 


145 










150 










155 












Lvs 


Val 




Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 










165 










1 7f) 










175 




Val 


Asp 


m n 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


val 








180 










185 










190 






lie 


Val 


i. XIX. 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 
















200 










9 0^ 








Thr 


Thr 




Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 




210 










215 










220 








Glu 


Leu 


i. nr 


Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 


225 










230 










9 ^ R 










240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


TrD 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 










245 










~> V 










255 




Gill 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly 


Ala 


T Arc! 
xjy o 


i-i y o 


Arg 


Pro 


Ala 








260 










265 










270 






; - Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


gap-: 




275 




























flj Ala 


Gin 


Pro 


Ser 


Thr 






Ala 


uiu 




OCI 


x±e 


Asn 


Tyr Ala Asp 




290 










^ _? _> 




















Lfl Arg 


Leu 


Ala Arg 


Gly 


His 


Ser 


Leu 


















; i 305 










310 






















> <210> 465 




























<211> 621 




























:., <212> PRT 




























<213> Artificial Sequence 




















IU <220> 






























; <223> Mutant rep protein: rep78 


991 

_L 


J? 


vzr'^—i-i 












p <400> 465 




























H ! Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


lie 


J_iyfc> 


V clX 


riO 


Ser 


Asp 


Leu Asp 


1 








5 










x u 








15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 




Jtr lie 


V dl 


Asn 


±rp 


Val 


Ala 


Glu 








20 










on 








30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


T i^i i 

LIC LL 


Asn 


Leu 


He 






35 










40 








a 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


m n 


7\ T-~r~f 

ar 9 


Asp 


Phe 


Leu 




50 










55 










D u 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


an 3 

^1_L ct 


i I. u 


rn 

\J-L Li 


fild. 


Leu 


Phe 


Phe 


Val 


65 










70 










*7 c: 
/ O 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


1J._L o 


V Ct _L 


Leu 


Val 


Glu 










85 




















95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


nil v- 






Jue: U. 


Ser 


Gin 


He 








100 


















110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




Arc^ 


ni v 

vj J- _y 


Tip 
J — LC 




Pro 


Thr 


Leu 






115 










120 










1 9 
1^ J 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arcj 


Asn 


Gly 


Ala 


Gly 


Gly Gly 




130 










135 










J- W 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 

-L -L C 


■C J- 


7V o Tl 


Tyr 


UC Li 


Leu 


Pro 


Lys 


145 










150 










1 cc 
Ijj 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


XijJ 


Thr 


7\ c! n 

noli 


1 T JC *— 


m ii 

VJ-L Li 


Gin 


Tyr 


Leu 










165 




















175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Avrr 
illy 




7\rn 
ril y 


ucu 


val 


Ala 


Gin 


His 








180 




















190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 








205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ala 


Ala 


Arg 


Tyr 




210 










215 










220 






Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 










230 










235 










240 


Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 



-493- 



II • 











A *± D 










o cr n 










o c c 
zoo 






Ser 


Asn 


Ser Arcj 


Ser 


Gin 


He 


Lys 


Ala 

i DD 


Ala 


Leu 


Asp 


Asn 


Ala 

Z / U 


Gly 


Lys 




He 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








97c 
Z / D 








ZC3U 










Zoo 








Ala 


Val 

A V \J 


Glu Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 
"5 n n 


He 


Leu 


Glu 


Leu 




7\ r-> 






ir d. kJ 


Gin 


Tyr 


AT 3 

rila 


ft! a 




v ci J. 


pV>p 
Jtrllc 


T .Dl 1 




irp 






t n c 








310 










TIC 










o o n 




Thr 


Lys 


Lys Phe 


Gly 

"5 O CT 
J Z 3 


Lys 


Arg 


Asn 


Thr 


He 

-IT A 


Trp 


Leu 


Phe 


Gly 


Pro 

J JO 


Ala 




Thr 


J. -Li- -L 


•3/1 A 


Tin t~ 

X 11 J_ 


Asn 


He 






Al 3 




Al a 


n_L c> 


1 11X. 

*a tz n 
^ z> U 


V dl 


if L. U 




Phe 


Tyr 


Gly Cys 


Val 


Asn Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








T. C C 








Ten 

-3 O U 






















val 

"5 *7 n 


A QY*1 T.17C 

ribp i-jy o 




Val 


He 
375 


r P-y—y-\ 

irp 


T 1 v— r\ 

irp 


m n 


Pin 


Pi 17 

"3 o n 


Lys 




inr 


A 1 =i 
Aid 






V a± 


Va 1 Hill 


OCX. 


Ala 


Lys 




J--Lfc2 


lie U. 


ri~\ v 
uiy 


<jj.y 


O CI 


Lys 


v ax 


Arg 




*2 Q C 

J O 3 








390 










"2 Q C 












™' 


Val 


A C3T*1 


Gin Lys 


Cys 
405 


Lys 


Ser 




rila 


VjXil 

4_LU 


Tip 
1 It: 


Asp 


ir X. CJ 


T"h-p" 
J.I1X 


riO 
41b 


vax 




Tie 




Thr Ser 


Asn 


Thr 


Asn 


1*1 ti U 


v^y to 


Al a 


V d_L 


Tl f=> 
X X tr 


A on 


Vjiy 


A a n 


o" X 








420 










/IOC 










/I T A 






I U 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


J_ {J 


Leu 


Gin 


A C!T"\ 


A TT"T 

.riX y 




IT lltZ- 


Lys 


php 

irllC 


a 






435 








*± *± U 










/I A C. 








3 3s* 


Glu 


Leu. 


Thr Arg Arg 


Leu 


Asp 


Hi s 


Asp 


Phe 


J- jr 


u^y o 


Val 


X ill. 


uy & 


V3J-11 






450 








455 










Tb O U 












Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


lip 


Ala 


Lys 


7\ QV\ 


XI X O 


1 

V Cl-L 


Val 


ulu 


Val 




A 5 

** U J 








470 










^ / O 










/ion 


"T 


Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


ijsc:; 








485 










490 










4^3 




ii y 


Pv*n 

XT J_ U 


OC1 


Asp Ala Asp 


He 


Ser 




Pro 


Lys 


Arg 


v ax 


Arg 


Pin 


Ser 


vax 








500 










505 










r 1 A 

510 






iW:i|; 


Ala 


Gin 


Pro Ser 


Thr 


Ser Asp 


an a 

-Tl-Lcl 


Glu 


Ala 


Oar 
OCX 


Tl i=> 
lie 


Asn 


±yr 


A 1 =» 


Asp 


^ i 






515 








o n 
oz U 
















Arg 


Tyr 


Gin Asn 


Lys 


Cys 


Ser 
535 


Arg 


His 


Val 


Gly 


Met 

C /I A 

i4 U 


Asn 


Leu 


Met 


Leu 




Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




545 








550 










555 










560 




Phe 


Thr 


His Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 










565 










570 










575 






Ser 


Gin 


Pro Val 
580 


Ser 


Val 


Val 


Lys 


Lys 
585 


Ala 


Tyr 


Gin 


Lys 


Leu 
590 


Cys 


Tyr 




He 


His 


His He 


Met 


Gly Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 



595 600 605 



Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 466 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 221 289 GCA GCC 



<400> 466 



Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


1 








5 








10 










15 




Gin 


Trp 


He 


Gin 


Glu Asp Gin Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








20 








25 










30 






Ser 


Asn 


Ser Arg 


Ser Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 






35 








40 










45 




He 


Met 


Ser 


Leu 


Thr Lys 


Thr 


Al a 


Pro Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 




50 








55 










60 








Ala 


Val 


Glu 


Asp 


He Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 








70 










75 










80 



-494- 



Asn 


HI 

ijly 


Tyr Asp 


Pro 


Gin 


Tyr 


ai => 

Ala 










85 








± I1.L 


Lys 


Lys 


Phe 


Gly Lys 


a 

Jr\JL y 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


lie 


7\ 1 

Ala 






lit) 










12U 


Fne 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




13 0 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


lie 


Trp 


145 










150 






Lys 


vai 


Val 


Glu 


Ser 


Ala 


Lys 


71 "1 

Ala 










165 








vai 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










1 lc 


vai 


Thr 


Ser 


Asn 


Thr 


Asn 


i v iet 






195 










2 00 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








blU 


JtilS 


Glu 


Phe 


Tyr Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


blU 






275 










2 80 


Ala 


bin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 










310 






T!>Vn=* 


Pro 


Cys 


Arg 


Gin 


Cys 


bill 


Arg 










325 








"DVi^ 

Fne 


Thr 


His 


Gly 


Gin Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


Gly 


Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


385 










390 






<210> 467 












<211> 536 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep68 


<400> 467 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




Ala 


Ser 


Vdx 


Fne 


Leu 




Trp 


Ala 




y u 










y b 




tVi -I'- 
ll! j. 


Tip 


irp 


Leu 


irllt; 




rlu 


al a 
ai a 


lUb 










JL1U 






bin 


an a 


Tie, 

lie 


ai a 
Aia 


nib 


Ttir 


v ai 


Pro 










Izb 








Asn 


Glu 


Asn 


Fne 


Pro 


Prie 


Asn 


Asp 








140 










Trp 


r*l ii 

blU 


blU 


t~*l ir 

biy 


Lys 




inr 


Aia 






155 










160 


ne 


Leu 


Gly 


biy 


Ser 


Lys 


vai 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Tiir 


Pro 


vai 


lob 










±y o 






Cys 


Ala 


Val 


l le 


Asp 




Asn 


Ser 










205 








Leu 


Gin Asp 


Arg 


jviec 




Lys 


Fne 








22 0 










Asp 


Phe 


Gly 


Lys 


val 


Tiiir 


Lys 


bin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


lie 


Asn 


Tyr 


Ala 


Asp 








30 0 










His 


Val 


Gly 


wet 


Asn 


Leu. 


Met 


Leu 






315 










32 0 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


lie 


Cys 




330 










335 




Leu 


Glu 


Cys 


Fne 


Pro 


vai 


Ser 


fl n 
blU 


345 










350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 










365 








Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 









395 



221 289 


GCA 


GCC 










He Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


10 










15 




Ser Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 






30 






Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 






60 










Ala Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


Phe His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 




Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 








110 






Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 








Thr Arg 


Asn 


Gly 


Ala 


Gly 


Gly 


Gly 



-495- 







1 

lju 










1 ~k c: 
ijD 








Lys 


Val 


Val 




OA ii 

VJX LI 


y o 


Tvr 














1 Rf) 
_1_ J w 








Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Tt*ti 
xxp 


AT a 












165 










Ser 


Ala 


Cy s 


Leu 


Asn 


Leu 


Thr 


Glu 










180 












Leu 


Tiir 


His 


Val 


Ser 


Gin 


Thr 


f?l n 

UXLi 


















■? no 




Pro 


Asn 


Ser 


Asp Ala 


Pro 


Val 


lie 


























Tt(=i i 
uc LI 


Val 


Gly Trp 


UC Li 


V dl 














230 








Gin 


Lj -y 


lie 


Gin 


X LL 


Asp 




AT a 






















Ser 


Asn 


Ser 




Cpv- 


Gin 


Tie* 


XJJf " 










O u 












lie 


Met 


Ser 


Leu 


lilx 


Lys 


Thr 


Ala 








one; 












f j 


AT 3 


Val 

VdX 


ri~\ 13 




lie 


Ser 


QCI 


Asn 


«» 














^ J J 




W 


Asn 


Glv 


Tv~r 
x y x. 


Asp 


Pro 


Gin 


Tyr 


Ala 




•J W -J 










310 






Pi i 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


noli 


ii v 










325 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 










340 










:,:5 


Phe 


Tvr 


Gly 


Cys 


Val 


Asn Trp 


Thr 








•ace 
~> 










7 £ n 






V dX 




Lys 


Met 


Val 


He 


irp 






o / U 










375 






xiys 


Val 
wdl 


V ciX 


Glu 


Ser 


Ala 


Lys 


A±a 


s ^ 


Toe 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


OCX 


t. ■ 










405 










lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 












420 












Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


-LT X k>* 








*± .3 _> 










A A n 
*± rfc U 




LJ X u. 


uc u. 


TVir- 


Arg Arg 


Leu 


Asp 


111 S 






4fcO U 










455 






LTX Li 


V dl 


J_iys 


Asp 


Phe 


Phe 


Arg 


Trp 




TOO 










470 








m ii 

OX U 






Phe 


Tyr 


Val 


Lys 


Lys 












485 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 










500 












Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 








515 










520 




Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 






530 










535 





<210> 468 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<22 3> Mutant rep protein: rep40 
<400> 468 

Met Glu Leu Val Gly Trp Leu Val 

1 5 
Gin Trp He Gin Glu Asp Gin Ala 
20 

Ser Asn Ser Arg Ser Gin He Lys 
35 40 




140 



He 


Pro Asn Tyr 


Leu 


Leu. 


Pro 


Lys 






1 5 R 

X ~> 










160 


Trn 

ST 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu. 




_L / \J 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ala 


Ala Arg 


Tvr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Ly s 






235 










240 


Ser 


xyx 


He 


Ser 


Phe 


Asn 


Ala 


AT a 














255 




Ala 


AT a 


Leu Asp 




Ala 


Gly 


T 

Lys 


265 










270 






Pt-n 
ri u 


Asp 


Tyr 


Leu 


val 


Gly Gin 












£t O ZJ 








Arg 


Tie 


Tyr 


Lys 


X 1C 


Leu 


Glu 


T 1 








300 










Ala 


Ser 


Val 


Phe 


XJCU 


Gly Trp 








315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 












365 






Trp Glu Glu Gly 


Lys 


Met 


Thr 


Ala 








380 










He 


Leu 


Gly Gly 


OCi 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 


425 










430 






Leu Gin Asp Arg 


Met 


Phe 


Lys 


XrilC 










445 








Asp 


Phe 


Gly 


Lys 


V ct _L 


Thr 


Lys 


m n 

LjjXil 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






475 










480 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








221 


289 


GCA 


GCC 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 










45 









-496- 



in 



lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




— * VJ 










55 




Ala 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 












70 






As 11 


Glv 


Tyr 


Asp 


Pro 


Gin 


Tvr 


Ala 










85 








Thir 


Lys 


Lys 


rile 


Gly Lys 


Arg 


Asn 








inn 

1UU 










± III. 


TV* -y~ 
X 11X 


inly 


Lys 


Thr 


Asn 


Tip 

X xc 


A1 a 
nla 






TIC 










i ?n 


Phe 


xyx 


vjxy 


Cys 


Val 


Asn 


XXJJ 


Thr 




X J u 










1 ■)!; 
ij j 




tys 


v ax 


Asp 


Lys 


Met 


Val 


lie 


irp 












ir>u 






Lys 


veil 


vai 


vjlU 


Ser 


Ala 


XI ^ 


nld 










165 








Val 


A cm 


bin 


Lys 


Cys 


Lys 


Ser 


Ser 








ion 
lou 










lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






1 DC 

i^j 










zuu 


T~\-\ >~ 
± ni_ 


Tin t~ 

X 11X 




(ulU 


His 


Gin 


m n 


Jrxu 




^1U 










Z 1 J 




Glu 


Leu 


Xllx 


Arg 


Arg 


Leu 


Asp 


His 


£ ~> 










230 








vctx 


Lys 


Asp 


Phe 


Phe 




xxp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










O L/ 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 
/IX ci 




290 










A 2 3 




Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu 


305 










310 






<210> 469 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep78 


<400> 469 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Ala 


Glu 


Leu 


Gin 


Trp 


Ala 










165 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 




Pro 


Asp 


Tyr 


Leu 


Val 


Glv 


Gin 


Gin 








60 










Arg 


He 


Tvr 

xy x 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


TT~r> 
x x y 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Glv 


Pro 


Ala 












11U 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










X^i ZJ 








A can 
noil 


m n 

OX LL 


7\ O Tl 


Phe 


Pro 


Phe 


Asn 


Asp 








1 AC) 
llu 










x j.y 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






J — . ) ~> 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




i 7n 

1 / U 










X / _> 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


X O 3 










1 QO 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 










9 n c 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








9 9 n 

£t A \J 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






Z. S> ZJ 










24 0 


Ala 


uy & 




His 


Val 


Val 


Glu 


Val 




250 










255 




Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








300 










54 163 GCC GCT 










He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










i ^ 

ID 




Ser 


Phe 


Val 


Asn 


irp 


V cLJ. 




*JJ- u. 


25 










j u 






Ser 


Asp 


Met 


Asp 


Lieu. 


Asn 


Leu 


11c 


















Glu 


Lys 


Leu 


Gin 






XT XiC 


XJC U 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


-I— l~ LJ. 


-L. 


win 


He 


105 










J — LU 






Tyr 


Arg 


Gly 


He 


fil n 




X 111 


UC LA 


















Thr 


Arg 


Asn 


Gly 


Ala 


Glv 
i 


Glv 


Glv 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 



-497- 



180 



Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


IT J_ 


rtD 11 


O CI 


Asp Ala 


Pro 


Val 


lie 

X -L ~ 




210 










215 




Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


225 










230 






dl n 

will 




Tip 
X xc 


Gin Glu Asp Gin 


A1 3 

rilct 










245 








OCX 


A o T) 


DCl 


.mx y 


Ser 


Gin 


He 


T.T7C2 

iiy o 








Of n 










Tl p- 

X xe 




Qpv 

□ Cl 


Leu 


Thr 


Lys 


Thr 


Al :=» 
r\l ct 






275 










2 80 


It X ^ 


v CtX 


cti n 


Asp 


He 


Ser 


Ser 


riDll 




290 










295 




As n 




xyx 


Asp 


Pro 


Gin 


Tyr 


ai = 


305 










310 






X 11X 


T ,t re 

xiy t> 


T.T7G 

iiy t> 




Gly Lys 


Arg 


A a r"i 
Atoll 










325 








±111 


1111 


pi -^^ 
oiy 


Lys 


Thr 


Asn 


He 


Al =» 
Aid 








340 












iyr 


uiy 


Cys 


Val 


Asn Trp 


Tin v* 
1 111 






7 R 












Lys 


Vdi 


Asp 


Lys 


Met 


Val 


He 


Trp 




o / u 










375 




T 

Lys 


Vol 


V dX 


Glu 


Ser 


Ala 


Lys 




385 










390 






Vol 

vdi 


A.O jj 


ulil 


Lys 


Cys 


Lys 


Ser 


Cat- 
OCX 










405 








X xts 


Vdi 


1 111 


Ser 


Asn 


Thr 


Asn 










420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






*± J 3 










AAf) 


oil! 


Lieu. 


1X11 


Arg Arg 


Leu Asp 


xllS 














455 




r*l n 

blU 


T7-, 1 
VO.X 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


ID J 










470 






blU 


TT-I ~ 

±11 s 


flu 
blU 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Oil! 

bill 








500 










A 1 =i 
Hid. 


bin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






CI c 










b<s U 


Arcj 


Tyr 


bin 


Asn 


Lys 


Cys 


Ser 


Arg 




-POL/ 










535 






riO 


Lys 


Arg 


Gin 


Cys 


Glu 


Arg 


545 










550 








1 11 IT 


111 S 


Gly 


Gin 


Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 










He 


His 


His 


He 


Met 


Gly Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 




610 










615 





<210> 470 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 
<400> 470 

Thr Ala Gly Phe Tyr Glu He Val 
1 5 



185 190 



vzrx Li 


■3111 




XJy O 




A cjti 


Vji.il 


Aon 










205 








nl y 


ocx 


Lys 


Thr 


Ser 


Ala 












220 










A or-\ 


xjy o 


Gly 


He 


Thr 


Ser 


Rl 11 


xiy o 






235 










240 


ocl 


iyr 


He 


Ser 


Phe 


Asn 


r\Xd 


Al = 
AXd 




OCA 

xli \D \J 










^ ~> ~> 




AT a 
Hla 


Al ^ 
rild 


Leu Asp Asn Ala 


vjxy 


iiy o 












270 






rl 


A cri 
Afc>p 


Tyr 


Leu 


Val 


Gly 


VaXXl 


bill 










285 








A -y-rr 
rll y 


Tl f=> 
lie 


Tyr 


Lys 


He 


Leu 




liC U. 








300 










Al a 
Hid 


ocl 


Val 


Phe 


Leu Gly 


irp 


Al = 
Al d 






315 










■son 


1111 


T] p 
11c 


Trp 


Leu 


Phe Gly 


Irx C_> 


al => 

Aid 




J V 










~> -J 




blU 


Aid 


He 


Ala 


His 


Thr 


Vdi 


Pro 












350 






Asn 


bill 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 








Trp 


blU 


Glu Gly Lys 


Met 


_, 

TJnr 


al => 
Aia 








380 










lie 


Leu 


Gly Gly Ser Lys 


Vol 
vdi 


Arcj 






395 










400 


AT a 
rild 


pin 
bill 


He Asp 


Pro 


Thr 


rlU 


Va 1 
Vdi 




*x X v/ 










*± X Z) 




by d 


Al o 
Aid 


Val 


He Asp Gly 


Asn 


oex 


425 










430 






Leu 


bin 


Asp 


Arg 


Met 


Phe 


Lys 


irne 










445 








ASp 


rile 


Gly 


Lys 


Val 


Thr 


Lys 


bin 








460 










Aid 


Lys 


Asp 


His 


Val 


Val 


blU 


vai 






475 












biy 


pi,. 
biy 


Ala 


Lys 


Lys 


Arg 


Pro 


AT 

Aia 




A Q A 

4 y u 










Add 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Vdi 


c n c 










510 






bill 


Aid 


Ser 


He 


Asn 


Tyr 


A 1 -a 

Aia 


Asp 










525 








TT -J — 

HIS 


vai 


Gly 


Met 


Asn 


Leu 


Met 


Leu 








540 










1 V JCL 


Asn 


Gin 


Asn 


Ser 


Asn 


Tl » 

i le 


Cys 






555 










560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 










575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 









620 



54 163 GCC GCT 



He Lys Val Pro Ser Asp Leu Asp 
10 15 



-498- 



II 





Glu 


His 


Leu 


Pro 














Lys 


Glu 


Trp 


Glu 








35 






Glu 


Gin 


Ala 


Pro 






50 








Thr 


Glu 


Tro 


Ara 




65 










Gin 


Phe 


Glu 


Lys 




Thr 


Thr 


Gly 


Val 










inn 

X V u 




Arg 


Glu 


Lys 


Leu 








115 






Pro 


Asn 




Phe 






i 7 n 








riDil 




Va 1 

V d.X 


V Ct-L 




145 










Thr 


Gin 


Ala 


Glu 




Ser 


Ala 


Cys 


Leu 










-LOU 




Leu 


Thr 


His 


Val 








195 




;;fts e 


Pro 


Asn 


Ser 


Asp 






210 








Met 


Glu 


Leu 


Val 


x: 


225 








IE. 


Gin 




lie 


Gin 




Ser 


Asn 


Ser 


Arg 


M; 








o ^ n 




lie 


Met 


Ser 


Leu 








275 






Pro 


Val 


Glu 


Asp 


(pas- 




290 








Asn 


Gly 


Tyr 


Asp 




305 










Thr 


Lys 


Lys 


Phe 



Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 

370 

Lys Val Val Glu 
385 



Val 


Asp 


Gin 


Lys 


lie 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Leu 


Ala 


Arg 



530 



Glv 


lie 


Ser 


Asp 


Leu 


Pro 


Pro 


Asp 








4. 0 


Leu 


Ala 


Val 


Ala 






55 




Arg 


Val 


Ser 


Lys 




70 






Gly 


Glu 


Ser 


Tvr 

J: 


AC 








Lys 


Ser 


Met 


Val 


lie 


m n 




lie 








ion 


Ala 


Val 


Thr 


Lys 






135 




xiBp 


LjilLl 




xyr 




1 






UC Li. 


ril 
Vjr J_±± 


xrp 


nla 


-LOO 








Asn 


Leu 


Thr 


Glu 


Ser 


Gin 


Thr 


Gin 










Ala 


Pro 


Val 


He 






215 




Gly 


Tm 
AI P 


Leu. 


Val 




9 ^ n 
^ j \j 






oi ii 




VJlll 


Al a 

rl Id 










OC1 




Tl ^ 
lie 




Thr 


Lys 


Thr 


Al a 










He 


Ser 


Ser 


Asn 






295 




JT JL LJ 






nl d 




O J- u 






Gly 


Lys 


At" a 


Asn 


o ^ 3 








X 11X 


Asn 




Ala 
ril ci 


v a _L 


Aon 


irp 


J. Ill 










Met 


Val 


lie 


Trp 






375 




OCX 


&i ^ 




AT a 




_> ^ w 






Cys 


Lys 


Ser 


Ser 


4 n ^ 








Asn 


Thr 


Asn 


Met 


His 


Gin 


Gin 










>i a n 


Arg 


Leu 


As P 


His 






455 




XT 1 1C 


rile 


Arg 


Tit-* 

±rp 




din 






Tvr 

J: 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 


Thr 


Ser 


Asp 


Ala 








520 


Gly 


His 


Ser 


Leu 



535 



OCI 


jr lie 


V Ct-L 


7\qn 
rib 11 


9 R 

^ O 












1"IC l_ 




Glu 


Lys 


Leu 


Gin 








fin 


Ala 


Pro 


Glu 


Ala 






75 




Phe 


His 


Met 


His 




on 






UC Li 


Gl v 


ril y 


Jr 11C 










iyr 


Arg 


Hi tr 


Tl & 

x±e 


ini. 


rix y 




fll T 
Ol 








1 y) A 
141: U 


He 


Pro 


Asn 


Tyr 






155 






Thr 


Asn 


Met 




1 / U 






Arg 


Lys 


Arg 


Leu 


l ft ^ 

X O Zj 








VJ1 LL 


rjl n 


A an 


T 

Lys 


A ttt 
ril J 


ac JL 


- 

Lys 


r nTi t* 

Xlll 








9 9 0 


Asp 


Lys 


Gly 


He 






235 




Ser 


Tvr 
J- y jl 


lie 


Ser 




ocn 






Al a 
Ala 


a 1 a 

Ala 


Leu 


Asp 


9 £ 








JET JL W 




iyr 


J—iC Ll 


A Y*n 

Aiy 


Tip 
lie 


iyr 


Lys 








'inn 


Ala 


Ser 


Val 


Phe 






315 




Thr 


He 




J— iCr LL 




j j \) 






JL Ll 


Al 3 


Tl i= 


Ala 
nla 










A an 


m ii 


- 

Asn 


JrilC 


Trp 


o±U 


LjX u. 


u-iy 








i q n 


He 


Leu 


Gly 


Gly 






395 




Ala 


Gin 


lie 


Asp 










Cys 


Ala 


Val 


lie 










LIC LL 


m n 




r-ix y 


i-lOjLi 


IrllC 


vjiy 


Liys 








yl £T A 


Aia 


Lys 


Asp 


rllS 






475 




Gly 


Gly 


Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


He 



Trn 
xrp 


Va 1 

V Ct J_ 


Al 3 


al ii 




^ n 






JJCU 


rio 11 


ucu 


Tl (= 

X _L C 


*± z> 








A TfT 


A c?t— i 
fiop 


IT 11C 


J-jSU 


ucu. 


xriic 


IT 11C 


Va 1 










Val 


Leu 


Val 


Glu 






95 




LiC LL 


OCX 


\JX11 


Tl *a 
IXC 




11U 






Pin 
ulu 


JrlO 


x nr 


Leu 


l^S D 








Al = 
Hla 


r*l Tr 
Ljiy 


r*l 

uiy 


r~« "1 , 7 

vjiy 


Leu 


Leu 


Pro 


Lys 








i n 

1QU 


Glu 


Gin 


Tyr 


Leu 






175 




V <X JL 


Al a 
ril ct 


Lrlil 


jnx o 




1 u 






r;i ,i 

O JL LL 


A e*n 
rioll 


ril n 


Aon 

rio 11 


9 n r 

Z U J 








Ser 


Ala 


Arg 


Tvr* 
xyi 


X 11L 




nl n 

V_T J_ Ll 


XJ^ O 








9 a n 


Phe 


Asn 


Ala 


Ala 






255 




Asn 


Ala 


Gly 






o "7 n 






V ctl 


uiy 


m n 


rjl n 
varlll 










Tl 

11" 


Leu 


a~\ n 

uX u. 


Leu 


UC LL 


Ol jV 


irp 


Al a 

riXa 








*^9 n 


Phe 


Gly 


Pro 


Ala 






335 




ni d 


T'Vi t~ 
1J.11 


Val 

V Ct_L 


XT J_ W 




■J C A 

j5 o U 






Pro 


rflc 


Asn 


Asp 


ice: 








J-Jjv O 


i*ic; L. 




Al a 
nl ct 




_ 

Lys 


V Ct_L 


Arg 








a r\r\ 
4UU 


Pro 


Thr 


Pro 


Val 






415 




Asp 


nil \r 


Asn 


o til 




a 9 n 






L T 1C: L. 


rile 


Xj_y t> 


Jr 11C 


A AC 








Va 1 
val 


X 1X1 


Lys 


r*i n 


Va 1 
V al 


Val 

V CLJL 


JL LL 


Va 1 








a q n 


Lys 


Arg 


Pro 


Ala 






495 




Arg 


Glu 


Ser 


Val 




510 






Asn 


Tyr 


Ala 


Asp 


525 









-499- 



CI 



<210> 471 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



<400> 471 



Thr 


Ala 


Gly 


Pne 


Tyr 


Glu 


lie 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








zu 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala. 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


/in _ „ 

Glu 


Trp 


Arg 


Arg 


val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










O IT 

ob 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








T A A 
100 










Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




1 o a 










1-J5 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


TV 1 ~ 

Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








-1 O A 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






IOC 

lyb 










A A 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


one 

225 










*1 O A 

23 0 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










2 80 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


3 05 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










32 5 








Thr 


Thr 


Gly 


Lys 


Ala 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ala 


Ser 










405 








He 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 




450 










455 





341 


407 


420 


GCC 


GCC 


Gl_C 






He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










-i r— 
15 




Ser 


Phe 


Val 


Asn 


Trp 


Vdl 




t^j_LU 


25 










3 0 






Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


-LXc: 










45 








Glu 


Lys 


Leu Gin Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


val 






75 










Q A 

o U 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


IJ7J.U 




90 










95 




Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


lie 


105 










110 






Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr Arg Asn Gly Ala 


Gly Gly 


oJ.y 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










1 C A 

lb U 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


nl to 


185 










190 






G1U 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Lr_Ln 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 






315 










32 0 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


J\±cL 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 












365 








Trp 


Glu Glu Gly Lys 


Met 


Thr 


Ala 








380 










He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 


425 










430 






Leu 


Gin 


Asp 


Arg Met 


Phe 


Lys 


Phe 










445 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 



460 



-500- 



II 



m 11 


V Ct _L 


■i-iy o 




IT 


Phe 


Arg 


11 P 


465 










470 






Glu 


His 


Glu 


Phe 


Tvr 


Val 


Lys 


Lys 










*± O O 








Pro 


gg^ 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


















Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






D 13 










Ron 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 




530 










535 






IT i- 1-/ 




Arg 


Gin 


Cys 


Glu 


Ti~rrr 












550 






Phe 


Til IT 


His 


Gly Gin 


Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


He 


His 


His 


580 
He 


Met 


Gly 


Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 




610 










615 





<210> 472 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 472 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Ala 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ala 


Ser 








180 










He 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 



Ala 


J— i y d 




HID 


Val 


Val 


rii ii 

vJ-L Li. 


Val 






475 










480 


Gly 


Gly 


Ala 




Lys 


Arcj 


Prn 


Ala 




*± -7 \J 










_? D 




c J- 


Lys 


A3TCJ 


V Ct J_ 




ul Li 


o ex. 


V Ct J_ 


enc 

ZJ u z> 










D X \J 






dl n 


r-l-Lct 


OCX. 


-L-L.tr 


A an 


iyr 














c; 9 c 
DZ D 








n_L o 


V ct J_ 


vj3 J- y 


nc L- 


7\ o -n 


J-lC l_i 




UC Li 








Drfc \J 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






c c c 

DDD 










DoU 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 










575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 









620 



341 


407 


420 


GCC 


GCC 


GCC 






Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly 


Gin 


Gin 


Arg 


lie 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 










205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 
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© 





nan 

a y u 








one 

^ J 3 


r-l-L y 


±yr 


fil n 


Asn Lys 


Cys 




one; 








310 




ir lit: 


riu 




Arg Gin Cys 


J. Li r^J. y 








325 






Phe 


Xhx 


His 


Gly Gin 


Lys 










340 






Ser 


Gin 


Pro 


Val Ser 


Val 


Val Lys 






355 






360 


He 


His 


His 


lie Met 


Gly 


Lys Val 




370 








375 


Leu 


Val 


Asn 


Val Asp 


Leu 


Asp Asp 


385 








390 





<210> 473 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 



<400> 473 



Thr 


AX a 




trie 


Tyr 


CjrXU 


xxe 


vax 


X 








o 








CI n 
LjXU 


111 S 


Leu 


Pro 


LiXy 


x xe 


Ser 


Asp 








9 n 










Lys 


VjXU 


Trp 


blU 


Leu 


Pro 


Pro 


Asp 






J b 










4 U 


UrXU 


tixn 


ax a 


Pro 


Leu 


Thr 


vax 


ax a 




3U 










b b 




Thr 


/"•111 


Trp 


Arg 


Arg 


val 


Ser 


Lys 


O 3 










/ u 






Gin 


Pne 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










Ob 








Tnr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








inn 
XUU 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Ala 


Asn 


He 


Ala 



340 



300 



His 


Val 


Gly Met 




-1—1 »3 u. 


Met 


Leu 






315 










320 


Met 


Asn 


Gin 


Asn 


O C J_ 


Ti. o Tl 
noli 


Tie 






330 










335 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 










350 






Lys 


Ala 


Tyr 


Gin 


Lys 
365 


Leu 


Cys 


Tyr 


Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 









395 



341 


407 


420 


GCC 


GCC 


GCC 






He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


V clX 


Ma 


JjiXU 


25 










30 






Ser Asp 


Met 


Asp 


Leu 


Asn 


T mi 

Lieu 


XXe 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


file 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


GlU 




90 










95 




Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly 


Gly 








14 0 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 



345 350 
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TDl-» 


Tyr 


Gly Cys 


V d J- 




irp 








.355 










*5 c n 


Cys 


vai 


Asp 


Lys 


jyiet 


vai 


i le 


Trp 




370 










O /O 




Lys 


XT . "1 

vai 


Val 


Glu 


Ser 


ax a 


Lys 


■A._i_a 


















Val 


Asp 


Gin 


Lys 




Lys 


A *1 -3 

Hid. 


OCl 










405 








Tl o 
11c 


V at 1 


Thr 


Ala 


Asn 


i hi. 


J\ an 


Ma 4- 








A 1 f\ 










±1137 


1 Hi 


Phe 


Glu 


ftJLo 


Vj_L 11 


Olil 


XT _L KJ 






/I o c 

4 j b 










44 U 


pi 
Lj_LU 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


rilS 




450 














Glu 


Val 


Lys 


Asp 


Pne 


Pne 


Arg 


Trp 


465 










470 






GlU 


HIS 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










520 


Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 




530 










535 





<210> 474 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<22 3> Mutant rep protein: rep40 



<400> 474 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Ala 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ala 


Ser 








180 










He 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 




Asn 


Glu 


Asn 


±rne 


Pro 


Jriie 


Asn 


Asp 


















irp 


Glu 


Glu 


oiy 


Lys 






al a 

rilcl 


















Tip 

_L Iti 


Leu Gly 




oci 


T .T7"CI 

uy o 


Val 








395 










4 U u 




Gin 


He 






J. 1JLX. 


XT J- vJ 


Val 




410 














Cys 


Ala 


Val 


Tl <=* 
11c 


Asp 


nl tt" 
uiy 


7\ a Y"i 


Del 


4 «so 










4 .5 U 






Leu 


Gin 


Asp 






XT 1J.C. 




Phe 










A A C 

44 b 








Asp 


Phe 


Gly 


T 

Lys 


v ai 


TVi -y~ 


T 

Lys 


nl n 








A £Z n 










&i ^ 


Lys 


Asp 




V Cl JL 


Val 


Glu 


Val 






475 










480 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 



525 



341 


407 


420 


GCC 


GCC 


GCC 






Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly 


Gin 


Gin 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 










205 








Leu 


Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 
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# 



260 265 270 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 ~ 310 



<210> 475 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 54 228 GCC GCC 



<400> 475 





Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 




1 








5 






T' ■ " ' 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 










20 








Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


jpji i 






35 












Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 






50 










55 


p| ! 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 




65 










70 




y j 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 








85 






is 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 



100 



Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 






115 










Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 




130 










135 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


145 










150 




Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 










165 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 








180 








Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 






195 










Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 




210 










215 


Met 


Glu 


Leu 


Ala 


Gly 


Trp 


Leu 


225 










230 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 










245 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 








260 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 






275 










Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 




290 










295 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


305 










310 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 










325 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 








340 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 






355 










Cys 


Val 


Asp 


Lys 


Met 


Val 


He 




370 










375 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


385 










390 





Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 






10 










15 




Asp 


Ser 


Phe 


Val 


Asn Trp 


Val 


Ala 


Glu 




25 










30 






Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 


40 










45 








Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 










60 










Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 




105 










110 






He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 


120 










125 








Lys 


Thr 


Arg 


Asn 


Gly Ala 


Gly 


Gly 


Gly 










140 










Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 








155 










160 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 






170 










175 




Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 




185 










190 






Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 


200 










205 








He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 










220 










Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 








235 










240 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 






250 










255 




Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 




265 










270 






Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 


280 










285 








Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 










300 










Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 








315 










320 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 






330 










335 




Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 




345 










350 






Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 


360 










365 








Trp 


Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 










380 










Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 








395 










400 
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val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








lie 


val 


Thr 


Ser 


Asn 


Thr 


Asn 










420 










IX13T 


Thr 


Phe 


Glu 


ill S 


Gin 


Gin 


Pro 






435 










44 U 




Leu 


Thr Arg 


Arg 


Leu Asp 


ill S 




450 










a n it 
4bo 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


HIS 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


bill 








500 










Ala 


G-Ln 


Pro 


Ser 


Thr 


Ser 


Asp 


Aia 






515 










520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 




530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


545 










550 






Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 










He 


His 


His 


He 


Met 


Gly 


Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 




610 










615 





<210> 476 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 476 



Met 


Glu 


Leu 


Ala 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 
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Lys 


Met 


Thr 


Ala 

1 D \J 


He 


Leu 

inn 
J_ / U 


Gly Gly 


Ser 


Lys 


Val 
175 


Arg 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 


lob 








190 






Cys 


Ala 


Val He 


Asp 


Gly Asn 


Ser 






one; 








Leu 


Gin 


A t?n A TCI 

A £, U 


Met 


Phe 


Lys 


Phe 


Asp 


Phe 


Gly Lys 

**3 *3 c: 


Val 


Thr 


Lys 


Gin 


Ala 


Lys 
250 


Asp His 


Val 


Val 


Glu 

255 


Val 


Gly Gly 


Ala Lys 


Lys 


Arg 


Pro 


Ala 


265 








270 






Pro 


Lys 


Arg Val 


Arg 
285 


Glu 


Ala 


Val 


Glu 


Ala 


Ser He 
300 


Asn 


Tyr 


Ala 


Asp 
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He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn Ala Gly 


Lys 


265 










270 
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Tl P> 


Mpt- 
J'lC L- 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










Z O U 


"D-v/-\ 
riO 


vdl 


Glu Asp 


X Xc 




OCX 


7A d tn 




O Q A 

z y u 










HOC 




Asn 




Tyr 


Asp 




Gin 


x y x 


Ala 


T AT 

out) 
















Th*r 

X 11X 


T .I/a 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










J^J 








Xxlx 


X 11X. 


Gly Lys 


X 11X 




Tip 










340 










XT I1C 


xyi. 


Gly Cys 


Vai 


Asn 


Trn 

XXJJ 


Thr 






355 












Cys 


Vai 


Asp 


Lys 




Va 1 


X 1c 


xrp 




*3 "7 n 










-371: 




Lys 




Vai 


Glu 


Ser 


Ala 


Lys 


ax a 


o o c 
385 










"3 o n 

j y u 








Asp 


Gin 


Lys 


V— y s 


Lys 


Ser 


Coy 

otr X 










A fl c 








X 1C 


va± 


Thr 


Ser 


noil 


Thr 


Asn 










420 










T Vl "V~ 

J. nx 


Tin t~ 
X 11X 


Phe 


Glu 


nib 


Gin 


Gin 


It X <J 






435 










A A n 


13JLU 


T 

Leu 


Thr 


Arg 


Arg 


Leu Asp 


nxfa 




y| r A 

4bU 










455 




CjIU 


vai 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 












470 






kj-L U. 


ni 0 


Glu 


Phe 


Tyr 


Vai 


Lys 


uy 0 










485 








Pro 


Coy 
OCX. 


Asp 


Ala Asp 


He 


Ser 


rjl n 








500 










r-iX d 


O-Lll 


Pro 


Ser 


Thr 


Ser Asp 


AT 3 






515 










con 


Arcj 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 




c n 










535 




IrilC 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


r~ a r~ 

b4b 










550 






rile 


Til IT 


His 


Gly Gin 


Lys 


Asp 


Lys 










565 








Ser 


Gin 


Pro 


Vai 


Ser 


Vai 


Vai 


Lys 








580 










He 


His 


His 


He 


Met 


Gly 


Lys 


Vai 






595 










600 


Leu 


Vai 


Asn 


Vai 


Asp 


Leu Asp 


Asp 




610 










615 





<210> 484 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 



<400> 484 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Vai 


1 








5 








Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Vai 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Vai 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Vai 


Lys 


Ser 


Met 


Vai 



Pro 


Asp 


xyx 


Leu 


Vai 


Glv 


Gin 


Gin 


















riiy 


Tl #=> 
lie 


iyr 


xi y 0 


Tl s= 

J LC 


ucu 


UX IX 


Leu 








•3(1(1 










rild 


Cpy 
OCX 


Vai 


Phe 


Leu 


Gly 


XXJJ 


Ala 






tic; 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




J J u 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Vai 


Pro 












350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










*3 £ C 

_> vj _> 








xx p 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 








0 0 u 










lie 


Leu 


Gly 


Gly 


Ser 


Lys 


Vai 


Arg 






3 y D 










Ann 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Vai 




A 1 Cl 
ft X V 
















Ala 


Va 1 
V ctx 


Tie 

X J_ ~ 


Asp 


Gly 


Asn 


Ser 












/I 3(1 






Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 


















7\ 07-1 


ir lie 


Gly 


Lys 


Vai 


Thr 


Lys 


Gin 








*± O \/ 












Lys 


Sen 
Hop 




V^l 


V CtX 


m 11 

ul U. 


Va 1 

V d X 




*± / Zj 










48 0 


CXI \r 


rjl -rr 


Al a 

rll ct 


xjy a 


y 


niy 


t lu 


Ala 














*± J? 




XT X Qj 


Lys 


Arg 


v d x 


Arg 


uj. LI 


O (=i -v" 
OCX 


Vai 












D X U 






CXI n 


Al a 

riXct 


OCX 


Tip 
11c 


A CJTl 
noli 


TVT" 

xyx 


Ala 


Asp 










CO C 










V d-1 


VjX J/ 


Met 


Asn 


Leu 


Met 


Leu 




















Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 
















c; £ n 


Leu 


uXU 


Lys 


"DVio 
xrlic 


XT X U 


v d x 


OCX 


CXI n 
VJX lx 




570 










575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 














620 
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He 


Lys 


Vai 


Pro 


OC X 


nop 


Tif=»i 1 


™p 




10 










n lt 
lj 




Ser 


Phe 


Vai 


Asn 


Trp 


v ax 




LaXLZ 


25 










0 u 






Ser 


Asp 


Met 


Asp 


Leu 




Leu 


Tl 1= 
X Xc 


















Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Vai 






75 










80 


Phe 


His 


Met 


His 


Vai 


Leu 


Vai 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 
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100 



Arg 


Glu 


Lys 


Leu 


lie 


rn n 

Lrlll 


Arg 


1 1c 






115 










ion 


Pro 


Asn Trp 


fne 


Aia 


Val 


inr 


Lys 




130 










lO 3 




Asn 


Lys 


Val 


val 


Asp 


pi,, 
vjlU 


Lys 


iyr 


14o 










Ten 

1 jU 






Th.IT 


Gin 


Ala 


(jrXU 


Leu 




irp 


i-i_L cl 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


J. ilX 


Cl~\ n 

kjlU 
















Leu 


Thr 


His 


vai 


Ser 


Gin 


Til IT 








195 










o n n 
zuu 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


vai 


Tl £i 

lie 




210 










one 




Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


(jXn 


Glu Asp 




Aia 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


















lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Aid 






275 










0 S3 0 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










2 95 




Asn 


Gly Tyr 


Asp 


Pro Gin Tyr 


7\ 1 e* 

Ala 


one 

j U j 










310 






Thr 


Lys 


Lys 


Pne 


Gly Lys Arg 


Asn 










325 








Thr 


Thr Gly 


Lys 


Thr 


Asn 


He 


Ala 








*3 A A 










Phe 


Tyr Gly 


Cys 


Val 


Asn 


Trp 


Till -i- 

inr 






355 










36 0 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


"5 O C 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








-r- "1 

lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










A A f\ 

44 U 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


A C ET 

4ob 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










520 


Arg 


Leu 


Ala 


Arg 


Gly His 


Ser 


Leu 




530 










535 





<210> 485 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 
<400> 485 

Thr Ala Gly Phe Tyr Glu He Val 
1 5 




lUb 










i i n 

11U 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


± LlJ. 


Ljeu 










125 








Thr 


Arg Asn Gly Ala 


uiy 


oiy 


ul y 








14 0 










lie 


Pro 


Asn 


Tyr 


Leu 


Leu 


irZTO 


T 

liy s 






155 










i <:n 
Id U 


Trp 


Thr 


Asn 


Met 


Glu 


m n 


±yx 


UC LI 


170 










± / Z> 




Arg 


Lys 


Arg 


Lieu 


T7-* 1 

vai 


AT a 


Gin 


His 


lob 










i on 
iyu 






blU 


Gin 


Asn 


Lys 


Glu 


Asn 




Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


an = 

-H.-L d 


Arg 


iyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


(jjXU 


Lys 






235 










^4U 


Ser 


Tyr 


lie 


Ser 


Phe 


Asn 


7\ "1 -a 
cl 


rtlct 




250 














Ala 


Ala 


Leu 


Asp 


Asn 


a j. a 




Lys 


2 65 










O 'H f\ 






Pro 


Asp 


Tyr 


Leu 


Val 


uiy 




m n 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


tjlU 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 




Trp 


Ala 
Aid 






315 










O A 


Thr 


He 


Trp 


Leu 


Phe 




Pro 


/-ij_a 




330 










3 35 




ulU 


Ala 


He 


Ala 


His 


Tnr 


Val 


JT J-C_> 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Til- n 


Asn 


Asp 










365 








Trp 


Glu 


Glu Gly Lys 


rlcL 


1 ilxT 


rtld 








380 










lie 


Leu 


Gly Gly 


Ser 


Lys 


T7= 1 

v ai 


Arg 






395 










4 00 


Aia 


Gin 


He 


Asp 


Pro 


Til IT 


Pro 


vcL-L 




410 










415 




Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 


425 










430 






Leu 


Gin 


Asp 


Arg 


Met 


irne 


Lys 


ir iltr 










445 








Asp 


Phe 


Gly 


Lys 


Val 


Tnr 


Lys 


bin 








460 










Ala 


Lys 


Asp 


His 


Val 


TT- "1 

val 


f~* 1 n 

CjIU 


vai 






475 










480 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








197 


420 


GCG 


GCC 










lie 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 
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Glu His Leu Pro 
20 

Lys Glu Trp Glu 
35 

Glu Gin Ala Pro 
50 

Thr Glu Trp Arg 
65 

Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 

225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ala 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
53 0 

Phe Pro Cys Arg 



Gly lie Ser Asp 

Leu Pro Pro Asp 
40 

Leu Thr Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

lie Gin Arg lie 
120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ala Gin Thr Gin 
200 

Ala Pro Val lie 
215 

Gly Trp Leu Val 

230 

Glu Asp Gin Ala 
245 

Ser Gin lie Lys 

Thr Lys Thr Ala 
280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 
360 

Met Val lie Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ser Glu 

Thr Ser Asp Ala 
520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 



Ser Phe Val Asn 
25 

Ser Asp Met Asp 

Glu Lys Leu Gin 
60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly lie 

Thr Arg Asn Gly 
140 

lie Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly lie 

235 

Ser Tyr lie Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg lie Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr lie Trp Leu 
330 

Glu Ala lie Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

lie Leu Gly Gly 
395 

Ala Gin lie Asp 
410 

Cys Ala Val lie 

425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser lie 

His Val Gly Met 
540 

Met Asn Gin Asn 



Trp Val Ala Glu 
30 

Leu Asn Leu lie 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 
80 

Val Leu Val Glu 
95 

Leu Ser Gin lie 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 

205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

lie Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 
Ser Asn lie Cys 
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ft 



545 



550 



555 



560 



Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

lie His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 



<210> 486 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 197 420 GCG GCC 
<400> 486 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

15 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 ' 185 190 

He Val Thr Ala Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 " 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 
370 375 380 



610 



615 



620 
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(ft 




Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 



<210> 487 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 197 420 GCG GCC 



<400> 487 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 ~ 25 30 

Lys-- Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ~ 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ala Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 ~ 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 " 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ala Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
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435 




440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 




450 




455 




Glu 


Val 


Lys Asp Phe 


Phe Arg 


Trp 


465 






470 




Glu 


His 


Glu Phe Tyr 


Val Lys 


Lys 






485 






Pro 


Ser 


Asp Ala Asp 


lie Ser 


Glu 






500 






Ala 


Gin 


Pro Ser Thr 


Ser Asp 


Ala 






515 




520 


Arg 


Leu 


Ala Arg Gly 


His Ser 


Leu 




530 




535 





<210> 488 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 488 



Met 


CjlU 


Leu 


Val 


Gly 


Trp 


Leu 


val 


1 








5 








Cain 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


Ti- 
ne 


Lys 






35 










40 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




bU 










bb 




Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly Cys Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 


305 










310 







<210> 489 
<211> 621 
<212> PRT 



445 



Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






475 










480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








197 


420 


GCG 


GCC 










Asp 


Lys 


Glv 


He 


Thr 


Ser 


Glu 


Lvs 




10 










15 




Ser 


Tvr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Glv 


Lys 










45 








Pro 


Asp 


Tvr 

J: 


Leu 


Val 


Glv 


Gin 


Gin 








60 










Arg 


He 


Tvr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Glv 


Tro 


Ala 




90 










95 




Thr 


He 




Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 










205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 



300 
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<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 334 428 499 GCG GCT GCC 
<400> 489 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 * 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Ala Pro Ala 

325 " 330 335 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val Ala Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
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# 











A Q C 
4fc O o 








490 








495 




Pro 


Ser 


Ala 


Ala 




11" 0~ -L 


Glu Pro Lys Arg Val Arg 


Glu 


Ser 


Val 








o U U 






enr 








510 










Pro 


Ser 


Thr 




Ala 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 






515 








[r n n 








con 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser 


Arg 


His 


Val 


Gly 


Met Asn 


Leu 


Met 


Leu 


53 0 


















3 *± \J 








Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu 


Arg 


Met 


Asn 


Gin 


Asn Ser 


Asn 


He 


Cys 


545 






DjU 
















560 


Phe 


Thr 


His 


Gly Gin 


Lys Asp 


Cys 


Leu 


Glu 


Cys 


Phe Pro 


Val 


Ser 


Glu 










565 








570 








575 




Ser 


Gin 


Pro 


Val 
580 


Ser 


Val Val 


Lys 


Lys 
585 


Ala 


Tyr 


Gin Lys 


Leu 
590 


Cys 


Tyr 


He 


His 


His 
595 


He 


Met 


Gly Lys 


Val 
600 


Pro 


Asp 


Ala 


Cys Thr 
605 


Ala 


Cys 


Asp 


Leu 


Val 
610 


Asn 


Val 


Asp 


Leu Asp 
615 


Asp 


Cys 


He 


Phe 


Glu Gin 
620 









<210> 490 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 334 428 499 GCG GCT GCC 



<400> 490 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


1 








5 










10 










15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 






20 










25 










30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala Ala Leu Asp Asn Ala Gly Lys 






35 










40 










45 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 




50 










55 










60 










Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 








70 










75 










80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




85 










90 










95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Ala 


Pro 


Ala 






100 










105 










110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


lie 


Ala 


His 


Thr 


Val 


Pro 






115 








12 0 










12 5 








Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Trp 
135 


Thr 


Asn 


Glu 


Asn 


Phe 
140 


Pro 


Phe 


Asn 


Asp 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 


145 










150 










155 










160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 








165 










170 










175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 






180 










185 










190 






He 


Val 


Thr 
195 


Ser 


Asn 


Thr 


Asn 


Met 
200 


Cys 


Ala 


Val 


Ala 


Asp 
205 


Gly 


Asn 


Ser 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp Arg 


Met 


Phe 


Lys 


Phe 




210 










215 










220 










Glu 


Leu Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 


225 










230 










235 










240 


Glu 


Val 


Lys 


Asp 


Phe 
245 


Phe 


Arg 


Trp 


Ala 


Lys 
250 


Asp 


His 


Val 


Val 


Glu 
255 


Val 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








260 










265 










270 






Pro 


Ser 


Ala 

275 


Ala 


Asp 


He 


Ser 


Glu 
280 


Pro 


Lys 


Arg 


Val 


Arg 
285 


Glu 


Ser 


Val 


Ala 


Gin 
290 


Pro 


Ser 


Thr 


Ser 


Asp 
295 


Ala 


Glu 


Ala 


Ser 


He 
300 


Asn 


Tyr 


Ala 


Asp 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


305 










310 










315 










320 
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Phe 


Pro Cys 


Arq 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






325 










330 










335 






Phe 


Thr His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








340 










345 










350 








Ser 


Gin Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu Cys 


Tyr 






355 










360 










365 










He 


His His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






370 








375 










380 












Leu 


Val Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 










385 








390 










395 














<210> 491 






























<211> 536 






























<212> PRT 






























<213> Artificial Sequence 






















<220> 




























8-3, 


<223> Mutant rep protein: rep68 


334 


428 


499 


GCG 


GCT 


GCC 








<400> 491 






























Thr 


Ala Gly 


Phe 


Tvr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 




Asp 




1 




5 










10 










15 






Glu 


His Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


V d-L 


J-i_Lct 


Glu 








20 








25 










30 








Lys 


Glu Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


ZV an 


UC LI 


He 


' i. 


35 










40 










45 










Glu 


Gin Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 






50 








55 










60 












Thr 


Glu Trp 


Arg 


Ara 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




65 






70 










75 










80 


i= i 


Gin 


Phe Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


2 






85 










90 










95 




M ! 


Thr 


Thr Gly Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


%. ! 






100 








105 










110 








Arg 


Glu Lys 


Leu 


He 


Gin 


Arcr 


He 


Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 


115 










120 










125 










Pro 


Asn Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr Arg Asn Gly Ala Gly Gly Gly 






130 








135 










140 












Asn 


Lys Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




145 






150 










155 










160 




Thr 


Gin Pro 


Glu 


Leu 


Gin 




Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 










170 










175 






Ser 


Ala Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 






180 










185 










190 








Leu 


Thr His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 










205 










Pro 


Asn Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






210 








215 










220 












Met 


Glu Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




225 








230 










235 










240 




Gin 


Trp He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 










250 










255 






Ser 


Asn Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 








260 










265 










270 








He 


Met Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 






275 










280 










285 










Pro 


Val Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






290 








295 










300 












Asn Gly Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 




305 








310 










315 










320 




Thr 


Lys Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Ala 


Pro 


Ala 








325 










330 










335 






Thr 


Thr Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






340 










345 










350 








Phe 


Tyr Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






355 










360 










365 










Cys 


Val Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly 


Lys 


Met 


Thr 


Ala 
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370 










o *7 c: 




Lys 


val 


Vdl 


bill 


Ser 


ax a 


Lys 


Ala 


.Sob 










j y u 






Vdl 


Asp 


Gin 


Lys 


Cys 




OC1 


Q 

O CI 










405 








x x c 


v a -L 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










1 XIX 


XI1X 


Phe 


Glu 


His 


ulii 




rl w 






435 










A A n 


IjXU 


Leu. 


Thr Arg Arg 


T 

Leil 


Asp 


XJ -J c; 

XIX 5 




450 














/"•111 

Glu 


val 


Lys 


Asp 


Phe 


Fne 


Arg 


Trp 


465 










470 






vjXU 


rlXib 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Ala 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










52 0 


Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 




530 










535 





<210> 492 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 492 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Ala 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 



380 



He 


Leu Gly 
395 


Gly 


OCX 


Lys 


Val 


400 


Ala 


Gin He Asp 


Prn 


Thr 


Pro 


V Ct-L 




410 








415 




Cys 


Ala Val 


Ala 


7A ctn 

flO|J 


Gly Asn 


Ser 


425 








a *3 n 






Leu Gin Asp Arg 




Phe 


Lys 


XT 11C- 








445 








Asp 


Phe Gly 


Lys 
460 


Val 


Thr 


Lys 




Ala 


Lys Asp 
475 


His 


Val 


Val 


Glu 


V ad. 

480 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 








495 




Pro 


Lys Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 








510 






Glu 


Ala Ser 


He 


Asn 
525 


Tyr 


Ala 


Asp 



334 


428 


499 


GCG 


GCT 


GCC 






Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Ala 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






155 










160 


He 


Leu Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


Ala 


Asp 


Gly Asn 


Ser 










205 








Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 
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# 



Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 



<210> 493 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 



<400> 493 



Thr 


Ala Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr Gly Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ala 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 



197 


414 


GCG 












He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly Gly Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 










Zoo 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 










365 








Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 








380 










He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Ala 


Pro 


Val 




410 








415 




Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 
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® 









420 










Til r 


Thr 


Phe 


Glu 


His 




m n 


xr 1 KJ 






435 










a a n 
44 U 


ril 

CjlU 


Leu 


Thr Arg Arg 


Leu 


Asp 


Ii-L b 




45 0 










4b 3 




LrlU 


vax 


Lys 


Asp 


Phe 


rile 


Arg 


Trp 


4 DO 










4 / U 






kjl U. 




Glu 


Phe 


Tyr 


v d-L 


j— iy o 


xjy o 










485 








Pro 




Asp Ala Asp 


11c 


OCX. 










500 










Ala. 


vjin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










r n n 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 




53 0 










53 5 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


545 










550 






Pile 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 










He 


His 


His 


He 


Met 


Gly Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 




610 










615 





<210> 494 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 494 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 



245 



425 430 



UC. Li 


Gin Asp 




Met 


Phe 


Lys 


Phe 










445 








A Qn 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






475 










480 


vjj-L y 


Gly Ala 


Lys 


Lys 


Aver 


Pro 


Ala 




4 90 










495 




p-rn 
XT X- w 


Lys 


Arg 


Val 

V al 


Arg 


Glu 


Ser 


Val 


—) \j 










510 






Ol Li 


Ala 


Ser 


Tl ^ 

lie 


Aon 


xyr 


Al a 

nld 












525 








1T1 o 


Val 


Gly 


Met- 
ric U 


Asn 


Li€U 












54 0 










ivieu 


Asn 


Gin 


Asn 


OCX 


San 


11C 


y o 






555 










560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 










575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


ax a 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 














620 










X. J7 J 


414 


GCG 


GCT 










on 


Lys 


Gly 


Tl (=> 
lie 


X XII 


OCX 




uy o 




10 










15 




oci 


Tyr 


He 


Car 
OCX 


JrXXG 


Aon 
ribil 


riXd 


Al ^ 

nld 












30 








Ala 


Leu 


ASp 


Asn 


Hid 


ri~] -, r 
vjiiy 


_ 

Lys 










*± 3 








PlTO 


Asp 


Tyr 


Leu 


T7-, I 

v ai 


r*l -tr 


Pin 


kjlll 








c n 
o u 










Arg 


He 


Tyr 


Lys 


i le 


Leu 


lalU 


Leu 






75 










on 

O V 


ilia 


Ser 


Val 


*D"ho 

xrne 


Leu 


biy 


xrp 


Al a 




90 










95 




X XXX 


He 


Trp 


_ 

Leu 


Xr IXC 


uiy 


riu 


Al ^ 
nld 


105 










110 






dl n 


Ala 


He 


Al a 

ril Ct 


His 


Thr 


Val 


Pro 










1Z J 








Asn. 


Glu 


Asn 


±r lit; 


irX CJ 


P"hf= 
Jrilt; 




rioJJ 








14 0 










irp 


Glu 


Glu 


CXI \7 

uiy 


T .ire 

-U y o 






Al 3 






155 










160 


Tl /& 

1 1c 


Leu Gly 


Lai y 


Ser 


Lys 


val 






170 










A. / ~J 




Aid 


Gin 


He 


Asp 


Pro 


Al =j 
iild 


Pro 


v ai 


IOj 










1JU 






Cys 


Ala 


Val 


ne 


Asp 


r*i Tr 


Asn 


OC1 










205 








Leu 


Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 
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Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp Ala 


Asp 


11c 


Ser 


Glu 






O 1 c 










280 




m n 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




q n 

-S J u 










295 




Arg 


lyr 


tain 


Asn 


Lys 


Cys 


Ser Arg 


one 










i 1 U 






irne 


Pro 


Cys 


Arg 


uin 


Cys 


Glu 


Arg 










"3 ? 

J Z J 








Phe 


Thr 


His 


vj±y 


Gin 


Lys 


Asp 


Cys 








"3 a r\ 










Ser 


Gin 


Pro 


val 




Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


Ciiy 


Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp Asp 


385 










390 






<210> 495 












<211> 536 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep68 


<400> 495 












Thr 


Ala 


Gly 


Phe 


Tvr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ala 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 




Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


z. o z> 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










^ O Zj 








ulU 


Aia 


Ser 


He 


Asn 




Ala 


Asp 








3 00 










til S 


val 


xr 
(jiy 


Met 


Asn 


Leu 


Met 


Leu 






O ID 












i v ie u 


Asn 


fin 

bin 


Asn 


Ser 


Asn 


He 


Cys 




330 










335 




Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 










350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 










365 








Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 









395 



197 


414 


GCG 


GCT 










He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 
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t r\ r 
3 VD 










310 






Tin y 

J- XXX- 




Ly s 


Phe 


Gly 


Lys 


Arg 


Asn 


















Thr 


Tnr 


i^xy 


Lys 


Thr 


Asn 


He 


1\±. a. 








*3 a n 












lyr 






Vai 


Asn Trp 


Thr 


















Cys 


vai 


Asp 


Lys 


M a 4- 

i*iec 


vai 


x xe 


Trp 




3 70 










375 




Lys 


vai 




IjXU 


Ser 


ax a 


Lys 




o o tr 
ODD 










390 






^7= 1 


Asp 




Lys 


Cys 


Lys 


Ser 


Ser 










40b 










Vai 


±I±r 


OCL 


7A c! r-i 
HSU 


Thr 


Asn 


i v lcC 








42 U 










Thr 


±nr 


File 


tirXU 


IIXS 


Gin 


Gin 


Pro 






435 










44 0 


ljr±U 




Thr 


Arg 


Arg 


Leu 


Asp 


111 S 




A C fx 

45 0 










455 




GXu 


Tjr. "1 

vai 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






VjjXU 


XJ-l r-> 

xil S 


vjXU 


Phe 


Tyr 


Vai 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 




530 










535 
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<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 
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Met 


Glu 


Leu 


Vai 


Gly 


Trp 


Leu 


Vai 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Vai 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Vai 


Asn 


Trp 


Thr 




130 










135 




Cys 


Vai 


Asp 


Lys 


Met 


Vai 


He 


Trp 


145 










150 






Lys 


Vai 


Vai 


Glu 


Ser 


Ala' 


Lys 


Ala 










165 








Vai 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Vai 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 







■51 C 
J1J 








"3 9 ft 


Thr 


He Trp Leu 


Phe 


Gly 


Pro 


Ala 




330 










Glu 


Ala He Ala 


His 


Thr 


Vai 


Pro 


345 






350 






Asn 


Glu Asn Phe 


Pro 


Phe 


Aon 








365 








Trp Glu Glu Gly 


Lys 


Met 


Thr 


Ala 




380 










He 


Leu Gly Gly 


Ser Lys 


Vai 


xT-i- y 




395 








AC\C\ 
^UU 


Ala 


Gin He Asp 


Pro 


Ala 


Pro 


Ua "I 
V d J_ 




410 






415 




Cys 


Ala Vai He 


Asp Gly Asn 




425 






430 






Leu Gin Asp Arg 


Met 


Phe 


Lys 


Jr J.l~ 






445 








Asp 


Phe Gly Lys 


Vai 


Thr 


Lys 


Gin 




460 










Ala 


Lys Asp His 


Vai 


Vai 


Glu 


v ax 




475 








A Q C\ 

4bU 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 




490 






495 




Pro 


Lys Arg Vai 


Arg Glu 


Ser 


Vai 


505 






510 






Glu 


Ala Ser He 


Asn 


Tyr 


Ala 


Asp 






525 









197 


414 


GCG 


GCT 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 

60 


Vai 


Gly 


Gin 


Gin 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Vai 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Vai 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu Glu Gly 


Lys 


Met 


Thr 


Ala 






155 










160 


He 


Leu Gly Gly 


Ser 


Lys 


Vai 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Ala 


Pro 


Vai 


185 










190 






Cys 


Ala 


Vai 


He 


Asp 


Gly Asn 


Ser 










205 








Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 



220 
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Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




225 




230 










235 










240 




Glu 


Val 


Lys Asp 


Phe 


Phe 


Ara 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 








245 










250 










255 






Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








260 










265 










270 








Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








275 








280 










285 










Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 






290 








295 










300 












Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 




















305 








310 
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<223> Mutant rep protein: rep78 
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I y 


Thr Ala Gly Phe 


Tvr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


F= \ 
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5 










10 










15 
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a 


Glu 


His 


Leu Pro 


Glv 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Ala 


Ala 


Glu 
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25 










30 








Lys 


Glu 


Trp Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 


'£ 




35 








40 










45 










Glu 


Gin 


Ala Pro 


T.oi 1 


Ala 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 






50 








55 










60 










Pb ! 


Thr 


Glu 


Trp Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


i: 


65 






70 










75 










80 




Gin 


Phe 


Glu Lys 


Cil v 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


Si 






85 










90 










95 
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Thr Thr Gly Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 








100 








105 










110 








Arg 


Glu 


Lys Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg Gly 


He 


Glu 


Pro 


Ala 


Leu 






115 








120 










125 










Pro 


Asn 


Trp Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg Asn 


Gly 


Ala 


Gly Gly Gly 






130 








135 










140 












Asn 


Lys 


Val Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




145 






150 










155 










160 




Thr 


Gin 


Pro Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 










170 










175 






Ser 


Ala 


Cys Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 








180 










185 
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Leu 


Thr 


His Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








195 








200 










205 










Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 
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220 












Met 


Glu 


Leu Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




225 








230 










235 










240 




Gin 


Trp 


He Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 










250 










255 






Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly 


Lys 








260 










265 










270 








He 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 








275 






280 










285 










Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 
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295 
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Asn Gly Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 




305 
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315 










320 




Thr 


Lys 


Lys Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 
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330 










335 






Thr 


Thr Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








340 










345 










350 








Phe 


Tyr Gly Gys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 
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Val 


Asp 
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vai 


i ie 


Tr P 
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Val 
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Glu 
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Ala 


Lys 


Ala 
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Asp 


CI n 


Lys 


Cys 


j_jy fa 


O -L 
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405 








Tl <=. 
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V ax 


1 1 'To 
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Asn 


Tin t~ 
± ll J_ 
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i'lC I— 
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Thr 


Till? 


jrire 


Glu 
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CI n 


pl n 


r 1 LJ 






435 












tilU 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


TT -J — , 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






OilU 
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Glu 


Phe 


Tyr 


Val 


Lys 


Lys 
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Seir 


Asp Ala Asp 


He 


Ser 
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t^m 
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Ser 


Thr 


Ser Asp 


i\± a. 






515 
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Arg 


Tyr 


Gin Asn Lys 
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Ser 


Arg 




530 
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Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 
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His 
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Lys 


Asp 


Cys 
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Val 
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Val 


Val 


Lys 
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He 


Met 


Gly Lys 


Val 
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Asp 
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<220> 
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He 


Val 
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Leu 


Pro 


Gly 


He 


Ser 


Asp 
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Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 
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Glu 


Gin 
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Ala 


Val 


Ala 
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Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 
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Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 
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Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 
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Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 
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T -i— r-\ 

irp 


CX~\ n 

VJ_L U. 
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Thr 


Ala 








q n 










Tip 

lie 


Leu 


PT \r 






j_iy t> 


v d X 


rii J- y 






*2 O C 

3 y b 
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Tip 
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Pro 


Tlir 


Pro 


Val 




a i n 
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( 1 -r T C 

uys 
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V di 


TT o 
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Asp 
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A a ti 


Qp-r 
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Leu. 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 










A A R 








Asp 


IT lit- 




Lys 


V a J. 


-L JL1X. 


xj y o 


ci~\ -n 








460 










A_i_a 


Lys 


Asp 


ills 


v ax 


vai 


vj_LU 


Vdl 






4 lb 










/I Q A 


Gly 


ijly 


Ala 


Lys 


Lys 


Arg 


Pro 


A±a 




490 










4y b 




Pro 


Lys 


Arg 


vai 


Arg 


r~* "1 


Ser 


v aj_ 


505 










CI A 

o J_U 






Lr±U 


Ala 


Ser 


lie 


Asn 


Tyr 


A±a 


Asp 
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tin o 

.til S 




vjxy 


rlcu 


ribll 






UC tl 


















lYieu 


Asn 


ijin 


Asn 


Ser 


Asn 


j.±e 


Lys 






555 










cr c r\ 
boll 




Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 










575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 
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Cys 


He 


Phe 


Glu 


Gin 
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He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Ala 


Ala 


Glu 


25 
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Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 
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Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 
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Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Ala 


Leu 










125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 
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Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


i in. 


Gin 

■? no 
<j \j 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin 
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r I L) 


7A o 
>i.oll 


Ser Asp 


Ala 


Pro 


Val 


lie 


Arg 


Ser 


Lys 


Thr 


Ser Ala Arg Tyr 
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Hi n 


Leu 


Val 


Gly Trp 


Leu 


Val 


Asp 


Lys 


Glv 


He 


Thr 


Ser 


Glu 


Lys 
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230 










235 










240 


Vj_i.ll 


irp 


lie 


bin 


Glu Asp 


Gin 


Ala 


Ser 


Tvr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




























255 




seir 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 








o /*" rv 
ZD U 










265 










270 






Tl ^ 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tvr 


lieu 


vai 


Gly Gin 


bin 






275 










9 ft n 

Z. O \J 


















xr ro 


V ct.J_ 


Glu 


Asp 


lie 


Ser 


Cpf 


Asn 


At*ct 
i-iiy 


He 


Tvr 


Lys 


lie 


Leu 


Glu 


Leu 




zyu 








tqi: 
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Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tvr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Aia 
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310 










S> 1 3 










7 o rv 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


T\l « 

Aia 






325 










O O \J 










335 




Tnir 


Thr 


Gly 


Lys 


Thr 


Asn 


lie 


Al a 

nl ct 


VJl LI 


nla 


He 


Ala 


His 


Thr 


Val 


Pro 






340 
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350 






file 


Tyr 


Gly 


Cys 


Val 


Asn 


iiP 


111X. 


Aon 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 




355 










j o u 










365 








Cys 


val 
J / U 


Asp 


Lys 


Met 


Val 


Tip 

TTC 
O / ~J 




Trn 
lip 


Glu 


Glu 


Gly 
380 


Lys 


Met 


Thr 


Ala 


Lys 


vdl 


Val 


Glu 


Ser 


Ala 


ijy o 


A "I ■= 
nlci 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 












390 










395 










400 


Vdl 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Seir 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 






405 










410 










415 




Tin 

-Lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


rlC L. 


Cys 


Ala 


Val 


He Asp 


Gly Asn 


Ser 








420 










425 










430 






Til IT 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Dm 
riu 


Leu Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 






435 










/i An 










445 










Leu Thr Arg 


Arg 


Leu Asp 




Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




450 










455 










460 










blU 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


xrp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 












470 










475 










480 


r* 1 n 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










485 










490 










495 




Pro 


Ser Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








500 










505 










510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 






515 










520 










525 








Arg 


Leu 


Ala 


Arg 


Gly His 


Ser 


Leu 




















530 










535 
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<400> 499 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 


1 






5 










10 








15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Ala Val 


Ala 


Glu 








20 








25 








30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu Asn 


Leu 


He 




35 










40 










45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 




50 










55 










60 








Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu Phe 


Phe 


Val 


65 








70 










75 








80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val Leu 


Val 


Glu 








85 










90 








95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu Ser 


Gin 


He 
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1UU 










105 










110 






Arg Glu Lys 


Leu 


He Gin Arg 


X XC 


Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 






115 










ion 










125 








Pro 


Asn 


Trp 


rne 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn 


Gly Ala Gly 


Gly 


Gly 




130 








135 










140 










Asn 


Lys 


Val 




Asp 


G±U 


Cys 


Tyr 


lie 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 








150 










155 










160 


Thr 


G±n 


Pro 


Glu 


Leu 


Gin 


Trp 




Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tvr 

j. yx 


Leu. 










165 








170 










175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


OX Li. 


Arg 


Lys 


Arg 


Leu 


val 


Ala 


Gin 


His 






180 










185 










190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 




Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


m n 


Asn 






195 










o n r\ 










205 








Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val 


Tl A 


Arg 


Ser Lys 


Thr 


Ser 


Ala 


Arg 


Tvr 




210 










215 










220 










Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Rl ii 


Lys 


225 










230 










235 










Zi*-±.\J 


Gin 


Trp 


He Gin Glu Asp 


Gin 


ax a 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 










250 














Ser 


Asn 


Ser 


Ala 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 




Lys 








260 










265 










270 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


AX CL 


Pro Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






275 




















285 








Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


VJ-L U. 


LICU 




290 










295 










300 










Asn Gly Tyr Asp 


Pro 


Gin Tyr 




Ala 


Ser 


Val 


Phe 


Leu Gly 




Ala 


305 










310 










315 










-j >j 


Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 










325 










330 










j j j 




Thr Thr Gly Lys 


Thr 


Asn 


He 


ax a 


Glu 


Ala 


He 


Ala 


His 


Thr 


V CL-L 


Pro 








340 










345 










350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 




Asp 






355 










360 










365 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys 


Met 


J.1JX 


ri._L.ct 




370 










375 










380 










Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 




Arg 


385 










390 










395 












Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


ocr 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 










405 










410 










AT c; 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


l\iT*=*4- 
rlCL 


Cys 


Ala 


Val 


He 


Asp 


Gly 


Aen 










420 










425 










430 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


rlTO 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


T ,*%rci 
J— i_y o 


Phe 






435 










440 










445 








Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


HIS 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


m n 




450 










455 










460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 




V Ct -L 


465 










470 










475 










a ft n 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










485 










490 














Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


uXU 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


SeiT 


Val 








500 










505 










510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


ax a 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 






515 










con 










525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 




530 










535 










540 










Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


J. IC 




545 










550 










555 










DbU 


Phe 


Thr 


His 


Gly Gin Lys Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 




ul Li 










565 










570 










e; i cc 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin Lys 


Leu 


Cys 


Tyr 








580 










585 










590 






He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






595 










600 










605 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 










510 










615 










620 











<210> 500 
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<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 500 



Met 


Glu 


Leu 


Val 


ij-Ly 


Trp 


Leu 


vai 


1 








b 








vjj±n 


Trp 


He 


Gin 


ulu 


Asp 


fin 

bin 


Ala 

ai& 








20 










Ser 


Asn 


Ser 


Ala 


Ser 


Gin 


i ie 


Lys 






35 










40 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


TV 1 —i 

Ala 




50 










bb 




Pro 


Val 


Glu Asp 


T*l 0 

lie 


Ser 


O /-\ 


Asn 


65 










70 






Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr Gly Lys 


Thr 


Asn 


lie 


7v 1 -* 

Ala 






115 










12 0 


rne 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


vai 


lie 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Til - 

Ala 


Lys 


7v 1 

Ala 










165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










IJLe 


Val 


Thr 


Ser 


Asn 


ml, 

Tnr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu Thr Arg Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 










325 








Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


lie 


His 


His 


He 


Met 


Gly 


Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


385 










390 







. <210> 501 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 




29 260 GCG GCG 



Asp 


Lys 




i ie 


Thr 


OCl 


blu 


Lys 




1U 










1 cr 
-L _> 




Sear 


Tyr 


lie 


Ser 


"DVi cv 

irne 


Asn 


Ala 


ai a 

.filet 


25 










3 U 








Aia 


Leu 


Asp 


Asn 




\j-Ly 


Lys 










45 








"D-v-/— k 
ir lu 


Asp 


lyr 


Leu 
60 


Val 






m n 

VJT_L 11 


Arg 


lie 


Tyr 


Lys 


He 


Leu. 




Leu 






/ b 










o rv 
o U 


ai => 
Aia 


oer 


vai 


Phe 


Leu 


Gly 


irp 


i-llci 




90 










Q IT 

y b 




Thr 


lie 


Trp 


Leu 


Phe 


Gly 


Pro 




lUb 










110 






VjlU 


A ~1 a 

Aia 


lie 


Ala 


His 


Thr 


Veil 


T"> 










125 








Asn 


b-LU 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










irp 




VJTJ.LI 


Gly Lys 


Met 


_L 11X 


ri.Xet 






Ibb 










Ten 


lie 


Leu 


vjjj_y 


Gly 


Ser 


Lys 


V d-L 


Arg 




i *~i rv 

17 0 










1 / b 




7v 1 

Aia 


Gin 


lie 


Asp 


Pro 


Thr 


Pro 


vai 


185 










190 






Cys 


Ala 


val 


He Asp Gly 


Asn 


Ser 










205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Pne 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






O *3 IT 

235 












a i = 
Aia 


Lys 


Asp 


His 


Val 


Val 


f~\ n 
VjIU 


Vctl 




250 










255 




Gly 


Giy 


7v ~l -i 

Ala 


Lys 


Lys 


Arg 


Pro 


7V 1 , 

Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


He 


Asn Tyr 


Ala 


Asp 








300 










His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






315 










320 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




330 










335 




Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 










350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 










365 








Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 












395 













2 9 2 60 GCG GCG 
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• 



<400> 501 
Thr Ala Gly Phe 
1 

Glu His Leu Pro 
20 

Lys Glu Trp Glu 
35 

Glu Gin Ala Pro 
50 

Thr Glu Trp Arg 
65 

Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Ala 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
34 0 

Phe Tyr Gly Cys 
3 55 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 



iyr 


Ul Li 


Hp 
lie 


Val 
val 










\3±y 


Tie 


Qpy 
□ Cl 




uc u. 






Asp 








40 


Leu 


Thr 


Val 


Ala 






55 




Arg 


Val 


Ser 


liys 




70 






nn,, 

isxy 


Glu 


Ser 


Tyr 


o O 








Lys 


Ser 


Met 


vai 


1 le 


Gin Arg 


lie 








120 


Ala 


Val 


Thr 


Lys 






135 




Asp 


Glu 


Cys 


Tyr 




150 






Leu 


Gin Trp 


Aia 


i fie; 








Asn 


Leu 


Thr 


CjlU 


Ser 


Gin 


Thr 


tain 








200 


Ala 


Pro 


Val 


He 






215 




oiy 


Trp 


Leu 


V cLX 




230 






r*1 n 
oXU 


Asp 


Gin 


±\± d 










Ser 


Gin 


He 




Thr 


Lys 


Thr 


Ala 








280 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Aia 




310 








Lys 


Arg 


Asn 










-LiiX 


Asn 


He 


Aia 


Val 


Asn 


Trp 


rpVir* 

X 14.37 








360 


Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


7\ "1 ^ 

Aia 




390 






Cys 


Lys 


Ser 


Ser 










Asn 


Thr 


Asn 


i v iec 


TT ' 

HIS 


Gin 


Gin 


Pro 








440 


Arg 


Leu Asp 


His 






455 




Phe 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 


Thr 


Ser Asp 


Ala 








520 



T"l (= 

1 1C 




V Ct-L 


XT J_ KJ 




XU 








Phf=> 
Jrlic: 


Val 


A c«n 










OCX. 


Aon 




7\ c? 
■£-!£> 




Lys 


Leu 


nil n 








60 


Ala 


Pro 


Glu 


Ala 






75 




File 


His 


Met 


IT -J « 
HIS 




90 






Leu 


Gly Arg 


Jrlie 


1UD 








Tyr 


Arg 


Gly 


xxe 


Trir 


Arg Asn 


Hi \r 

\j-L y 








140 


He 


Pro 


Asn 


Tyr 






155 




Trp 


Thr 


Asn 


jyiet. 




170 






Arg 


Lys 


Arg 


Leu. 


Ioj 








VjtIU 


Gin 


Asn 


Lys 


i-iJ_ y 


Ser 


Lys 


± 11-L 








220 


Asp 


Lys 


Gly 


He 






235 




Q -y 


Tyr 


He 






250 






7\ "1 

Aia 


Ala 


Leu 


Asp 


o c c 








Pro 


Asp 


Tyr 


Leu 


Arg 


He 


Tyr 


Lys 








300 


Ala 


Ser 


Val 


Phe 






315 




Tnr 


He 


Trp 


Leu 




330 






IjIU 


Ala 


He 


ax a 










Asn 


Glu 


Asn 


ID "ho 

ir lie 


m 

Trp 


Glu 


Glu 


pi Tr 

vj±y 








380 


He 


Leu Gly 


Gly 






395 




Aia 


Gin 


He 


Asp 




410 






Cys 


Ala 


Val 


lie 










Leu 


Gin Asp 


Arg 


Asp 


Phe 


Gly 


Lys 








4 b (J 


Ala 


Lys 


Asp 


His 






475 




Gly 


Gly Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


He 



Ser 


Asp 


Leu 


Asp 






ID 




ax a 


Va 1 
vai 


7a 1 a 

Aia 


L7IU 










Jjcu 


7i an 
J-ioll 


T.^i l 
UC LI 


Tie 

X 1C 










Arg 




Irllc 


T ,pi i 


Leu 


rile 


irllc 


17a 1 
val 








80 


Val 


Leu 


Val 


Glu 










Leu 


Ser 




x xe 




Tin 

11U 






rti 


Pro 


Tnr 


Leu 


1Z b 








Aia 


vjiy 


biy 


uiy 


Leu 


Leu 


Pro 


T 

Lys 








160 


Glu 


Gin 


Tyr 


Leu 






X / _) 




TT- 1 

val 


Ala 


bin 


XJ-J r-« 

rllS 




Ton 
x y u 






vjrlU 


Asn 


bin 


Aon 

Asn 


one; 








Ser 


Aid 


Arg 


iyr 


X 11X. 


Qp-r 


m n 










240 


Phe 


Asn 


Ala 


Ala 






0 c c 




Asn 


7\ 1 ^ 

Aia 


tiiy 


Lys 




A / V 






Val 


tjly 


bin 


(jjin 


2ob 








Tl „ 

lie 


Leu 


CjlU 


Leu 


Leu 


Oiy 


Trp 


Aia 








320 


Phe 


Gly 


Pro 


Ala 






0 -J O 




ill S 


inr 


vai 


Pro 




■3 r A 






Pro 


rac 


Asn 


Asp 


"3 R 
0 O 3 








Lys 


jyiet 


Tnr 


Aia 


Ser 


Lys 


vai 


Arg 








400 


Pro 


Thr 


Pro 


Val 






41b 




Asp 


ijiy 


Asn 


Ser 




4 Jv 






Met 


Phe 


Lys 


i^ne 


A A C 








val 


Thr 


Lys 


tain 


Val 


Val 


Glu 


Val 








480 


Lys 


Arg 


Pro 


Ala 






495 




Arg 


Glu 


Ser 


Val 




510 






Asn 


Tyr 


Ala 


Asp 



525 
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Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 502 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 29 260 GCG GCG 



<400> 502. 



Met Glu Leu Val 


Gly 


Trn 


Leu 


Val 


Asp 


Lvs 


Gly 

J. 


He 


Thr 


Ser Glu 


Lys 




5 










10 








15 




Gin Trp lie Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tvr 


He 


Ser 


Phe 


Asn Ala 


Ala 


20 










25 










30 




cpr A"?n Rpr Ala 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly 


Lys 

2 










40 










45 






T "1 Mpf C^-y- T.(=>11 

lie rlCL. OC;J_ UCU 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tvr 


Leu 


Val 


Gly Gin 


Gin 








55 










60 








r 1 w V CL _L \_7 _L Li jrliDjJ 


lie 


Ser 


Ser 


Asn 


Arg 


He 


Tvr 


Lys 


He 


Leu Glu 


Leu 






70 










75 








80 


Asn Gly Tyr Asp 


Pro 


Gin 


Tvr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 




85 










90 








95 




Thr Lys Lys Phe 


Gly 


Lys 




Asn 


Thr 


He 


Trt) 


Leu 


Phe 


Gly Pro 


Ala 


100 










i (ir 

1UJ 










110 




Thr Thr Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr Val 


Pro 


115 








19 0 










125 






Phe Tyr Gly Cys 


Val 




lrp 


T'Vi T* 


Asn 


Glu 


rloll 


Phe 


Pro 


Phe Asn 


Asp 


130 






1JD 


















Cys Val Asp Lys 


Met 


Val 


T"l l=» 

lie 


ir P 


Trp 


Glu 


Glu 


Gly 


Lys 


Met Thr 


Ala 


145 














JLO D 








J- u u 


Lys Val Val Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Glv 


Glv 


Ser 


Lys Val 


Arg 


155 










170 








175 




Val Asp Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro 


Val 


180 










185 










190 




lie Val Thr Ser 


Asn 


TViv 

X 11 J- 


7A c? r~i 


Met 


Cys 


Ala 


Val 


He 


Asp Gly Asn 


Ser 


195 








9 n n 










205 






Thr Thr Phe Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe Lys 


Phe 


210 






215 










220 








Glu Leu Thr Arg Arg 


Leu 


Asp 


n j. o 


Asp 


Phe 


m v 

y 


Ju_y Ed 


Val 


Thr Lys 


Gin 


225 




230 










235 








240 


Glu Val Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val Glu 


Val 




245 










250 








255 




Glu His Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala 


Lys 


Lys 


Arg Pro 


Ala 


260 










265 










270 




Pro Ser Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg Glu Ser 


Val 


275 








280 










285 






Ala Gin Pro Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn Tyr Ala 


Asp 


290 






295 










300 








Arg Leu Ala Arg Gly 


His 


Ser 


Leu 
















305 




310 




















<210> 503 
























<211> 621 
























<212> PRT 
























<213> Artificial Sequence 


















<220> 
























<223> Mutant rep protein: rep78 


4 484 GCT GCC 








<400> 503 
























Thr Ala Gly Ala Tyr Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp Leu 


Asp 


1 


5 










10 








15 




Glu His Leu Pro 


Gly 


He 


Ser Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val Ala 


Glu 


20 










25 










30 




Lys Glu Trp Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn Leu 


He 
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11 

G1U 


Gin 


A±a 


PlTO 










Tnr 


GlU 


Trp 




bo 








Gin 


Fne 


bill 


Lys 


Tnr 


inr 


biy 


vai 








100 


Arg 


Glu 


Lys 


Leu 










Pro 


Asn 


Trp 


.pne 










Asn 


Lys 


vai 


vai 


T A C 

14o 








Thr 


Gin 


Pro 


GlU 


Ser 


Ala 


Cys 


Leu 








180 


Leu 


Thr 


His 


Val 






i y d 




Pro 


Asn 


Ser 


Asp 




OTA 






Met 


f~*1 11 

GlU 


Leu 


vai 


nor 








Gin 


Trp 


lie 


Gin 


Ser 


Asn 


Ser 


Arg 








260 


lie 


Met 


Ser 


Leu 






i t rr 




Pro 


Val 


Glu 


Asp 




z y u 






Asn 


Gly 


Tyr 


Asp 


*3 n c 








Thr 


Lys 


Lys 


Phe 


Tnr 


Thr 


Gly 


Lys 








340 


Phe 


Tyr 


Gly 


Cys 






355 




Cys 


Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


lie 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






A 1 K 




GlU 


Leu 


Thr 


Arg 




A CT A 






Glu 


Val 


Lys 


Asp 


4 O D 








Glu 


His 


Glu 


Ala 


Pro 


Ser 


Asp 


Ala 








3 v KJ 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His 


Gly 



40 

Leu Thr Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

lie Gin Arg lie 
120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val lie 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin lie Lys 

Thr Lys Thr Ala 
280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 
360 

Met Val lie Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ser Glu 

Thr Ser Asp Ala 
520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 



Glu Lys Leu Gin 
60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly lie 

Thr Arg Asn Gly 
140 

lie Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly lie 
235 

Ser Tyr lie Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg lie Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr lie Trp Leu 
330 

Glu Ala lie Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

lie Leu Gly Gly 
395 

Ala Gin lie Asp 
410 

Cys Ala Val lie 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser lie 

His Val Gly Met 
540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 



45 

Arg Asp Phe Leu 

Leu Phe Phe Val 
80 

Val Leu Val Glu 
95 

Leu Ser Gin lie 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

lie Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 
560 

Pro Val Ser Glu 
575 
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Ser Gin Pro Val Ser Val Val 
580 

lie His His lie Met Gly Lys 
595 

Leu Val Asn Val Asp Leu Asp 
610 " 615 

<210> 504 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 4 484 GCT GCC 



<400> 504 





Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




1 








5 










10 










15 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


'; 






20 










25 










3U 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


i 






35 








40 










A C 

4b 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


V ci. _L 


bly 


Gin 


Gin 






50 










55 










60 












Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


?" 


65 








70 










75 










80 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 


U.ji 










85 










90 










95 




I s -' 


Thr 


Lys 


Lys 


Phe 
100 


Gly 


Lys 


Arg 


Asn 


Thr 
105 


He 


Trp 


Leu 


Phe 


Gly 

i "i r\ 
110 


Pro 


Ala 


n. i 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


MIS 


Thr 


Val 


Pro 








115 








120 










125 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


blU 


Asn 


TlVx — 

Fne 


Pro 


irne 


Asn Asp 


^ i 




130 










135 










140 












Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




145 










150 










155 










160 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 










165 










170 










175 






Val 


Asp 


Gin 


Lys 
180 


Cys 


Lys 


Ser 


Ser 


Ala 
185 


Gin 


He 


Asp 


Pro 


Thr 
190 


Pro 


Val 




He 


Val 


Thr 
195 


Ser 


Asn 


Thr 


Asn 


Met 
200 


Cys 


Ala 


Val 


He 


Asp 
205 


Gly 


Asn 


Ser 




Thr 


Thr 
210 


Fne 


tjlU 


rllS 


bin 


bin 
215 


Pro 


Leu 


bin 


Asp 


220 




XT lit- 


Lys 


Phe 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




225 










230 










235 










240 




Glu 


Val 


Lys 


Asp 


Phe 
245 


Phe 


Arg 


Trp 


Ala 


Lys 
250 


Asp 


His 


Val 


Val 


Glu 
255 


Val 




Glu 


His 


Glu 


Ala 
260 


Tyr 


Val 


Lys 


Lys 


Gly 
265 


Gly 


Ala 


Lys 


Lys 


Arg 
270 


Pro 


Ala 




Pro 


Ser 


Asp 
275 


Ala 


Asp 


He 


Ser 


Glu 
280 


Pro 


Lys 


Arg 


Val 


Arg 
285 


Glu 


Ser 


Val 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala Asp 






290 










295 










300 












Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 




305 










310 










315 










320 




Phe 


Pro 


Cys 


Arg 


Gin 
325 


Cys 


Glu 


Arg 


Met 


Asn 
330 


Gin 


Asn 


Ser 


Asn 


He 
335 


Cys 




Phe 


Thr 


His 


Gly 
340 


Gin 


Lys 


Asp 


Cys 


Leu 
345 


Glu 


Cys 


Phe 


Pro 


Val 
350 


Ser 


Glu 




Ser 


Gin 


Pro 
355 


Val 


Ser 


Val 


Val 


Lys 
360 


Lys 


Ala 


Tyr 


Gin 


Lys 
365 


Leu 


Cys 


Tyr 




He 


His 
370 


His 


He 


Met 


Gly 


Lys 
375 


Val 


Pro 


Asp 


Ala 


Cys 
380 


Thr 


Ala 


Cys 


Asp 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 









385 390 395 



Lys Lys Ala 

585 
Val Pro Asp 
600 

Asp Cys He 



Tyr Gin Lys 

Ala Cys Thr 
605 

Phe Glu Gin 
620 



Leu Cys Tyr 
590 

Ala Cys Asp 
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<210> 505 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 4 484 GCT GCC 



<400> 505 
Thr Ala Gly Ala 
1 

Glu His Leu Pro 
20 

Lys Glu Trp Glu 
35 

Glu Gin Ala Pro 
50 

Thr Glu Trp Arg 
65 

Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
14 5 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 



Tyr Glu He Val 
5 

Gly He Ser Asp 

Leu Pro Pro Asp 
40 

Leu Thr Val Ala 
55 

Arg Val Ser Lys 

70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

He Gin Arg He 
120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
23 0 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 
280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 
360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 



He Lys Val Pro 
10 

Ser Phe Val Asn 
25 

Ser Asp Met Asp 

Glu Lys Leu Gin 
60 

Ala Pro Glu Ala 

75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 
140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly lie 

235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 
80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 
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Glu Val Lys Asp Phe Phe Arg 
465 470 
Glu His Glu Ala Tyr Val Lys 
485 

Pro Ser Asp Ala Asp lie Ser 
500 

Ala Gin Pro Ser Thr Ser Asp 
515 

Arg Leu Ala Arg Gly His Ser 
530 535 

<210> 506 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 4 484 GCT GCC 



<400> 506 



Met 


Glu 


Leu Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


ijxy 


lie 


Thr 


Ser 


Glu 


Lys 


1 






5 










xo 










15 




Gin 


Trp 


He Gin 


Glu Asp 


Gin 


Ala 


Ser 


Tyr 


i le 


Ser 


Phe 


Asn 


Ala 


Ala 




20 










25 










30 






Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Aid 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 






35 








40 










45 








He 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 




50 








55 










60 










Pro 


Val 


Glu Asp 


He 


Ser 


Ser Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 






70 










lb 










80 


Asn Gly Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


vai 


Fne 


Leu Gly 


Trp 


Ala 








85 










90 










95 




Thr 


Lys 


Lys Phe 


Gly Lys 


Arg Asn 


Thr 


He 


up 




Phe 


Gly 


Pro 


Ala 




100 










105 










110 






Thr Thr Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 








12 0 










125 








Phe 


Tyr Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




130 








135 










140 










Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 


145 








150 










155 










160 


Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 






165 










170 










175 




Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




180 










185 










190 






He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 






195 








200 










205 








Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 




210 








215 










220 










Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 


225 








230 










235 










240 


Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 








245 










250 










255 




Glu 


His 


Glu Ala 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 






260 










265 










270 






Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 






275 








280 










285 








Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 




290 








295 










300 










Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu 



















305 310 



<210> 507 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 



Trp Ala Lys 

Lys Gly Gly 
490 

Glu Pro Lys 
505 

Ala Glu Ala 

520 

Leu 



Asp His Val 
475 

Ala Lys Lys 

Arg Val Arg 

Ser He Asn 
525 



Val Glu Val 
480 

Arg Pro Ala 

495 
Glu Ser Val 
510 

Tyr Ala Asp 
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<223> Mutant rep protein: rep78 258 124 132 GCC GCC GCC 



<400> 507 
Thr Ala Gly Phe 
1 

Glu His Leu Pro 
20 

Lys Glu Trp Glu 

35 

Glu Gin Ala Pro 
50 

Thr Glu Trp Arg 
65 

Gin Phe Glu Lys 

Thr Thr Gly Val 
100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Ala 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 
180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Ala Ser Arg 
260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 



Tyr Glu lie Val 

5 

Gly lie Ser Asp 

Leu Pro Pro Asp 
40 

Leu Thr Val Ala 

55 

Arg Val Ser Lys 

70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

lie Gin Arg lie 
120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 
280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 
360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 



He Lys Val Pro 
10 

Ser Phe Val Asn 
25 

Ser Asp Met Asp 

Glu Lys Leu Gin 
60 

Ala Pro Glu Ala 

75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly Ala 

Thr Arg Asn Gly 
14 0 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 
80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 
160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
4 95 

Arg Glu Ser Val 
510 
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fild 




r LU 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 






jXj 






520 










525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser 


Arg 


His 


Val 


Gly 


Met 


Asn 


JjCU 






con 

DO U 








ETC 

o o o 










540 










Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu 


Arg 


Met 


Asn 


Gin 


Asn 


S er 


Asn 


He 


Cys 








550 








555 










560 


Phe 


Thr 


His 


Gly Gin 


Lys Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 










565 






570 










575 




Ser 


Gin 


Pro 


Val 
580 


Ser 


Val Val 


Lys 


Lys 
585 


Ala 


Tyr 


Gin 


Lys 


Leu 
590 


Cys 


Tyr 


He 


His 


His 
595 


He 


Met 


Gly Lys 


Val 
600 


Pro 


Asp 


Ala 


Cys 


Thr 
605 


Ala 


Cys 


Asp 


Leu 


Val 
610 


Asn 


Val 


Asp 


Leu Asp 
615 


Asp 


Cys 


He 


Phe 


Glu 
620 


Gin 









<210> 508 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 258 124 132 GCC GCC GCC 
<400> 508 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 ~ 25 30 

Ser Ala Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 ~ 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 ~ 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 " 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 ' 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 
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# 



# 



340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 509 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 258 124 132 GCC GCC GCC 
<400> 509 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ' ~ 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly Ala Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Ala Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Ala Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ~ 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 * 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 
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Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 




405 










410 








415 




He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He Asp Gly Asn 


Ser 






420 










425 








430 






Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lvs 


Phe 






435 








440 








445 








Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 

J. 


Gin 




450 








455 








460 










Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 


465 






470 










475 








480 


Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 








485 










490 








495 




Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 






500 








505 








510 






Ala 


Gin 


Pro Ser 
515 


Thr 


Ser 


Asp 


Ala 
520 


Glu 


Ala 


Ser He 


Asn 
525 


Tyr 


Ala 


Asp 


Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 


















530 








535 



















<210> 510 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 258 124 132 GCC GCC GCC 



<400> 510 



wet 


Iji-U 


Leu 


Val 


la-Ly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He 


Thr 


Ser 


Glu Lys 


1 








b 










10 








15 


Gin 


Trp 


He 


Gin 


Ijj-LU 


Asp 


f~* 1 -n 
VjrXn 


Ala 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala Ala 






20 










25 








30 








Ser Arg 


Q ^ -v- 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 






35 










40 








45 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu 


Val 


Gly Gin Gin 




50 










55 








60 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr Lys 


He 


Leu 


Glu Leu 


65 








70 










75 






80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu Gly Trp Ala 






85 










90 








95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro Ala 






100 










105 








110 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala 


His 


Thr 


Val Pro 






115 








120 








125 






Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 




130 










135 








140 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu Glu Gly Lys 


Met 


Thr Ala 


145 










150 










155 






160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly Ser Lys 


Val Arg 








165 










170 








175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro Val 






180 










185 








190 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp 


Gly Asn Ser 






195 










200 








205 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


Phe 


Lys Phe 




210 










215 








220 








Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys Gin 


225 










230 










235 






240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp His 


Val 


Val 


Glu Val 










245 










250 








255 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro Ala 








260 










265 








270 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser Val 






275 










280 








285 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser He 


Asn 


Tyr 


Ala Asp 




290 










295 








300 








Arg 


Leu 


Ala Arg 


Gly 


His 


Ser 


Leu 
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305 310 

<210> 511 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 231 497 GCC GCC 
<400> 511 





Thr 


Ala 


Gly 


Phe 


Tyr 


GlU 


lie 


vai 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




1 






b 










10 










15 






Glu 


His 


Leu 


Pro 


Giy 


lie 


Ser 


Asp 


Ser 


Phe 


Val 


Asn Trp 


Val 


Ala 


Glu 










20 










25 










30 








Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






35 










40 










45 










Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 






50 










55 










60 












Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




65 










70 










75 










80 


■IT 


Gin 


Phe 


Glu 


Lys 


Giy 


tjlU 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 










do 










90 










95 






Thr 


Thr 


Gly Val 


Lys 


Ser 


Met 


val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


it" : 








100 










105 










110 








Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


lie 


Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 








115 










120 










125 










Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala Gly Gly Gly 






130 










135 










140 












Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


L ; 


14 5 










150 










155 










160 




Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu Gin Tyr 


Leu 


, 










-Lob 








170 










175 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


GlU 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


Z 






180 










185 










190 








Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
20 0 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin 


Asn 




Pro 


Asn 
210 


Ser 


Asp 


Ala 


Pro 


Val 
215 


He 


Arg 


Ser 


Lys 


Thr 

220 


Ser 


Ala 


Arg 


Tyr 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Ala 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




225 










23 0 










235 










240 




Gin 


Trp 


He 


Gin 


Glu 
245 


Asp 


Gin 


Ala 


Ser 


Tyr 
250 


He 


Ser 


Phe 


Asn 


Ala 
255 


Ala 




Ser 


Asn 


Ser 


Arg 
260 


Ser 


Gin 


lie 


Lys 


Ala 
265 


Ala 


Leu 


Asp 


Asn 


Ala 
270 


Gly 


Lys 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 








275 










ion 
zoU 










285 










Pro 


Val 
290 


Glu 


Asp 


lie 


Ser 


Ser 
295 


Asn 


Arg 


He 


Tyr 


Lys 
300 


He 


Leu 


Glu 


Leu 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




305 










310 










315 










320 




Thr 


Lys 


Lys 


Phe 


Gly 
325 


Lys 


Arg 


Asn 


Thr 


He 

330 


Trp 


Leu 


Phe 


Gly 


Pro 
335 


Ala 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








340 










345 










350 








Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








355 










360 










365 










Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 






370 










375 










380 












Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 




385 










390 










395 










400 




Val 


Asp 


Gin 


Lys 


Cys 
405 


Lys 


Ser 


Ser 


Ala 


Gin 
410 


He 


Asp 


Pro 


Thr 


Pro 
415 


Val 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 










420 










425 










430 








Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 
440 


Leu 


Gin 


Asp 


Arg 


Met 
445 


Phe 


Lys 


Phe 
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m n 


UC Li 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 














455 










460 










f^il 11 

Vj_L Li 


Val 


Lys 


Asp 


Phe 


Phe 


Arct 




Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


4b DO 






470 










475 










480 


Glu 


His 


CilU 


File 


Tyr 


Val 


Lvs 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










(lor 










a on 
u 










495 




Ala 


Ser 


Asp 


ax a 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 






500 










505 










510 






Ala. 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


(jjXU 


A±a 


Ser 


He Asn Tyr Ala Asp 






515 










520 










525 










±yr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


JtliS 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 
























540 










Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


CAR 






zj yj 










555 










560 


Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 










565 










570 










575 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








580 








585 










590 






He 


His 


His 
595 


He 


Met 


Gly 


Lys 


Val 
600 


Pro 


Asp 


Ala 


Cys 


Thr 
605 


Ala 


Cys 


Asp 


Leu 


Val 
610 


Asn 


Val 


Asp 


Leu 


Asp 
615 


Asp 


Cys 


He 


Phe 


Glu 
620 


Gin 









<210> 512 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 231 497 GCC GCC 



<400> 512 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Ala 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu Lys 


l 








5 








10 










15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala Ala 






20 










25 










30 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 






35 








40 










45 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 




50 










55 










60 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu Leu 


65 








70 










75 








80 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 










85 










90 










95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro Ala 






100 










105 










110 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val Pro 






115 








120 










125 






Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Trp 
135 


Thr 


Asn 


Glu 


Asn 


Phe 
140 


Pro 


Phe 


Asn Asp 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr Ala 


145 










150 










155 








160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Val Arg 








165 










170 










175 


Val 


Asp 


Gin 


Lys 
180 


Cys 


Lys 


Ser 


Ser 


Ala 
185 


Gin 


He 


Asp 


Pro 


Thr 
190 


Pro Val 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 






195 










200 










205 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


Phe 


Lys Phe 




210 










215 










220 








Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys Gin 


225 










230 










235 








240 


Glu 


Val 


Lys 


Asp 


Phe 
245 


Phe 


Arg 


Trp 


Ala 


Lys 
250 


Asp 


His 


Val 


Val 


Glu Val 
255 


Glu 
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Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 









620 



234 


264 


326 


GCG 


GCG 


GCC 






Asp Ala Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








140 










Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 
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145 










150 






Lys 


val 


Val 


Glu 


Ser 


Til 

Ala 


Lys 


Til « 

/via 








lob 








vai 


Asp 


Gin Lys 


cys 


Lys 


Gca -v 
OCl 


ocx 








180 










lie 


vdl 


Thr 


Ser 


Asn 


T Vi v 
1 ill 










195 










O A A 

2. UU 


Thr 


Thr 


Phe 


Glu 


HIS 


pi-. 

Gin 


tjin 


Pro 




210 














Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


ril S 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


TJ A j-t 

HIS 


Glu 


Phe 


Tyr 


vai 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










2 95 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 










325 








Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


Gly 


Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


385 










390 






<210> 521 












<211> 535 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep68 


<400> 521 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 







155 










1DU 


lie 


Leu Gly 


m v 


O ~ i_ 


Lys 


Val 


Arg 




170 














AT 3 


Gin 


He 




JT J- ' 


Thr 


Pro 


Val 


loo 










ion 

1^7 u 






v_y & 


Ala 


Val 


I1C 


an 


.Y 


Asn 


Ser 










one 

ZUD 








UC Li 


Gin Asp 






Phe 


Lys 


Phe 








i o n 










A C!T"> 

Hby 


Phe 


Gly 


T ,irc; 


V Ct-L 


Thr 


Lys 


Gin 






235 










o a n 
z -± u 


Ala 


Lys 


Asp 


•pr-J c 
xiJ. S 


"1 

Vdl 


-<:t-s "I 
vai 


bi LI 


V ct_L 




250 














Giy 


Gly Ala 


Lys 


Lys 


Arg 




i-i! Ci 


2 65 










O ""7 f> 






Pro 


Lys 


Arg 


vai 


ArCJ 


bill 


Ser 


vai 










2 85 








G1U 


Ala 


Ser 


lie 


Asn 


Tyr 


Ala 


Asp 








T A A 

d> UU 










TJ-r o 
JtllS 


Val 


Gly 


TyTci-l- 

i v ieu 


Asn 


T en i 
iicU 




Leu 






315 












Mat- 


Asn 


Gin 


Asn 


Cor 




11C 


v_ y o 




330 










*a *a c 




Leu 


Glu 


Cys 


File 


Pro 


V cn._L 




ulU 


345 










c: A 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 










365 








Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 










395 













234 


264 


326 


GCG 


GCG 


GCC 






He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg Asn 


Gly 


Ala 


Gly 


Gly Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 



205 
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Piro 


Asn 


Ser Asp 


Til a 


"D-v--/-\ 
XT i_ 


V cLX 


Tl o 
X ic 






















Met 


LrXU 


Leu 


Val 




Trp 


Leu 


TT-, 1 

Val 




225 










Tin 










Trp 


He 


Gin 




Asp 


c*i -n 


Hid 












OAR 










Cpv" 


21 On 


Ser Arg 




Gin 


He 


Ala 










*5 £ A 
Z D U 












Tl « 

_L _Lt2 


1 Y JC L. 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 








275 














rl O 


V dl 


Glu 


Asp 


Tip 
J. xc 




OCl 


Zl an 






o q n 
















Ash 


kjxy 


Tyr 


Asp 


irx w 


VJXXX 


xyr 


nla 




*3 f"\ C 


















Thr 


Lys 


Lys 


Phe 


r*i ir 
v^xy 


AXcl 


Ai y 


Son 
Ao IX 












325 










Thr 


Tni? 


Gly 


Lys 


Thr 


Asn 


xxe 


ax a 










340 










: 

hsii: 




Tyr 


Gly 


Cys 


Vdx 


7\ on 


irp 


J. I1X 








355 












;?™«: 


Cys 


vai 


Asp 


Lys 


Met 


TT- "I 

vax 


xxe 


Trp 






OTA 










z> /b 




:h 


Lys 


vax 


Val 


Glu 


Ser 


ax a 


Lys 


Aid 


= Sk : 


-3 O C 

Job 










.5 y u 








vai 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 












405 








.Jl.! 
Jh 


x ie 


V a. Jl 


Thr 


Ser 


Asn 


1 I1X 


Asn 


t v Jtr U 


" : 








420 










5 


Thr 


Thr 


Phe 


Glu 


His 


bin 


bin 


Pro 








435 










A A C\ 

44 U 




vjjXU 


Leu 


Thr Arg Arg 


Leu 


Asp 


XIX to 


Ll. 




450 










4bb 






CjlU 


vax 


Lys 


Asp 


Phe 


Fne 


Arg 


Trp 




/I r r 

46b 










4 / U 










rixS 


Glu 


Phe 


Tyr 


vax 


Lys 


Lys 












485 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 










500 












Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 








515 










520 




Arg 


Leu 


Ala Arg 


Gly 


His 


Ser 


Leu 






530 










535 





<210> 522 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 522 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Ala 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Ala 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 




.T-1.L y 


o Cl 


T .\r ci 


Thr 


Ser 


Ala 


Arg 


Tvt 
xy x 








o 9 n 
zzu 










Zl C? T~\ 
ribJJ 


AT a 




He 


Thr 


Ser 


Glu 


Lys 






O "5 tr 










6liU 


Ser 




He 


Ser 


Phe 


Asn 


Ala 


Ala 




Ten 










O C C 

^. —> 




TXl a 
.riX cL 


rax ct 


1_JC. ll 




A can 


Ala 


Gly 


Lys 


















XT X KJ 




tri- -„ 

±yi 


Leu 


Val 


Gly 


Gin 


Gin 










0 ft R 

^ O ZJ 








Zl vn 

rii. y 


lie 


iyx 


T 

Lys 


11C 


T .on i 

UC LL 


Glu 


Leu 








*3 n n 

O u V 










7\ "1 

ax a 


Ser 


vax 


xrne 


Leu 


Hi \r 


irp 


.riXct 






J5 Xb 












T Vi "f* 
XIXX 


Tl e> 


irp 


iJC LL 


JrllC: 


Hi V 




Ala 




o o r\ 










"3 "2 c: 

J J 3 




fin 
bill 




Tl o 

xxe 


AX ci 


ni to 


T'Vi >* 

XXIX 


V CL X 


riu 












"3 cr n 
j j u 






Asn 


vj±U 


Asn 


Phe 


Pro 


ir lit: 


Asn 












Job 








irp 


VjX Ll 




vjx y 


Lys 


rlC L, 


X ill 


Ala 








Ton 










lie 


Leu 


Gly 


y 


□ Cl 


J-lj' to 


Val 


Arg 






395 










Ann 
^± u u 


z\l a 

riid 


Gin 


He 


A on 
ir 


±r i. LJ 




Prn 


Val 




410 








IX J 




Cys 


Ala 


Val 


Tl o 
11c 


ASp 


uiy 


21 an 
x-i to 11 


OCX 


/IOC 










/ion 






Leu. 


Gin Asp 


Axy 


l y Jt: L> 


rile 


J 


lie: 










% Z> 








Asp 


Phe 


Gly 


T .T7"C! 
i-ljf to 


V CLX 


j. in. 


xj_y to 


Gin 








a a c\ 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






475 










480 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala Asp 



525 



234 


264 


326 


GCG 


GCG 


GCC 






Asp 


Ala Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 
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-1 -1 tr 
lib 










ion 




Tyr 






Va 1 

V CI.L 




irp 


iiij- 




ion 

13 0 










lo D 




Cys 


Val 


Asp 


Lys 


Met 


val 


lie 


Trp 


145 










15 0 






Lys 


Val 


Val 


GlU 


Ser 


Ala 


Lys 


Aia 










165 








vai 


Asp 


(j±n 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










j--Le 


vai 


Thr 


Ser 


Asn 


Thr 


Asn 


l v lc t- 






195 










*-> ri r\ 


Thr 


Thr 


f ne 


tslU 


MIS 


(jin 


k^in 


Pro 




210 










215 




diu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


±11 5 


225 










230 






Glu 


Val 


Lys 


Asp 


Pne 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










O CI C 

2 95 




Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 


305 










310 






<210> 523 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep78 


<400> 523 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 





















Asn 


Glu Asn Phe 






Asn Asp 




140 










Trp Glu Glu Gly 


Lys 


Met 


Thr 


Ala 




155 








Ten 
1 0 u 


lie 


Leu Gly Gly 


QCi 


Lys 


Val 


Arg 




170 






175 




Ala 


Gin He Asp 


Pro 


Thr 


Pro 


V CI. -L 


185 






190 






Cys 


Ala Val lie 


Asp 


Gly Asn 


Ser 






one 
Z U b 








Leu 


Gin Asp Arg 




Phe 


Lys 


Phe 




220 










Asp 


Phe Gly Lys 




Thr 


Lys 


Gin 




235 








240 


Ala 


Lys Asp His 


vdl 


Val 


Glu 


Val 




250 






255 




Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


265 






270 






Pro 


Lys Arg Val 


Arg 


Glu 


Ser 


Val 






285 








Glu 


Ala Ser He 


Asn 


Tyr 


Ala 


Asp 



300 



153 


398 


AGC 


GCG 










He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr Arg Asn Gly 


Ala 


Gly 


Gly Gly 








140 










Ser 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 
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Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp Asn Ala Gly Lys 








260 










265 








270 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu Val Gly Gin Gin 






275 










280 








285 




Pro 


Val 


Glu Asp 


T~l R 
HC 


C ia -v~ 
O CL 


Ser 


Asn Arg 


J_±e 


Tyr Lys 


He 


Leu Glu Leu 




290 










295 








300 






Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tvr 


Aj_a 


SI a 
I\±cL 


Ser 


Val Phe 


Leu Gly Trp Ala 


305 






■Jin 

J> _L U 










315 




320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Tnr 


j. j.e 


Trp Leu Phe Gly Pro Ala 








-JOE 
J Zi J 










~x ^ n 








Thr 


Thr 


Gly 


Lys 


Tlir 


Asn 


He 


A±a 




Ala 


He Ala 


His 


Thr Val Pro 






340 










345 








jjU 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Ttd 

XT 


Thr 


Asn 


GXU 


Asn Phe 


Pro 


Phe Asn Asp 




o tr c 
jib 


















*D C C 

Job 




Cys 


Val 
370 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


GlU 


Glu Gly 
380 


Lys 


Met Thr Ala 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


lie 


Leu 


Gly Gly 


Ser 


Ala Val Arg 


385 










j y u 










395 




400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr Pro Val 








Af\v: 
*±UO 










410 






415 


He 


Val 


Thr 


Ser 
420 


Aqri 
riOll 


Thr 


Asn 


Met 


Cys 
425 


Ala 


Val He 


Asp 


Gly Asn Ser 
430 


Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 
440 


Leu 


Gin 


Asp Arg 


Met 
445 


Phe Lys Phe 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr Lys Gin 




450 










455 








460 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp His 


Val 


Val Glu Val 


465 










470 










475 




480 


Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 


Gly Gly 


Ala Lys 


Lys 


Arg Pro Ala 










485 










490 






495 


Pro 


Ser 


Asp Ala 


Asp 


lie 


Ser 


Glu 


Pro 


Lys 


Arg Val Arg Glu Ser Val 








500 










505 








510 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser He Asn Tyr Ala Asp 






515 










520 








525 




Arg 


Tyr 
530 


Gin 


Asn 


Lys 


Cys 


Ser 
535 


Arg 


His 


Val 


Gly Met 
540 


Asn 


Leu Met Leu 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin Asn 


Ser 


Asn He Cys 


545 










550 










555 




560 


Phe 


Thr 


His 


Gly 


Gin 
565 


Lys 


Asp 


Cys 


Leu 


Glu 
570 


Cys Phe 


Pro 


Val Ser Glu 
575 


Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


Lys 
585 


Ala 


Tyr Gin 


Lys 


Leu Cys Tyr 
590 


He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro 


Asp 


Ala Cys 


Thr 


Ala Cys Asp 






595 










600 








605 




Leu 


Val 
610 


Asn 


Val 


Asp 


Leu 


Asp 
615 


Asp 


Cys 


He 


Phe Glu 
620 


Gin 





<210> 524 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 153 398 AGC GCG 



<400> 524 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser Glu Lys 


1 








5 










10 








15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 






20 










25 










30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala Gly Lys 






35 










40 










45 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 




50 










55 










60 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu Glu Leu 


65 










70 










75 






80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 
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85 








90 








95 




± ll-L 


J—J Jf' o 


Lys 


Phe 


Gly Lys 


Arg Asn 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro Ala 






100 








105 








110 






Thr 




Gly Lys 


T'Vi ~Y~ 

llljl 




He Ala 


Glu 


Ala 


He Ala 


His 


Thr 


Vai Pro 








115 








120 








125 








irllcr 


Tyr 


Gly Cys 


vax 


Asn 


Trp Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 






X J U 










135 






140 










Cys 


vai 


Asp 


Lys 


Met 


vax 


He Trp 


Trp 


Glu Glu Gly Lys 


Met 


Thr Ala 




14b 






150 








155 






160 




Lys 


1 

Vdl 


Vai 


Glu 


Ser 


Aia 


Lys Ala He Leu Gly Gly Ser Ala Vai Arg 










165 








170 








175 




vai 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro Vai 








180 








185 








190 






± j_e 


V ci-L 


Thr 


Ser 


Asn 


Thr 


Asn Met 


Cys 


Ala 


Vai He 


Asp 


Gly Asn Ser 








195 








200 








205 










Thr 


Phe 


Glu 


HIS 


bin 


Gin Pro 


Leu Gin Asp Arg Met 


Phe 


Lys Phe 






OTA 










215 






220 










oXU 


Leu. 


Thr 


Arg 


Arg 


Leu 


Asp His 


Asp 


Phe 


Gly Lys 


Vai 


Thr 


Lys Gin 




225 






230 








235 






240 




GXU 


vai 


Lys 


Asp 


Pne 


rne 


Arg Trp Ala Lys Asp His 


Vai 


Vai 


Glu Vai 








245 








250 








255 






His 


Glu 


Phe 


Tyr 


vax 


Lys Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro Ala 










260 








265 








270 






Pro 


Seir 


Asp Ala 


Asp 


xxe 


Ser Glu 


Pro 


Lys 


Arg Vai 


Arg 


Glu 


Ser Vai 


i i 






275 








280 








285 








Aid 




Pro 


Ser 


Thr 


Ser 


Asp Ala 


Glu 


Ala 


Ser He 


Asn Tyr Ala Asp 






O /"> 










295 






300 








T 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


His 


Vai 


Gly Met 


Asn 


Leu 


Met Leu 




305 








310 








315 






320 




file 


Pro 


Cys 


Arg 


tixn 


Cys 


Glu Arg Met 


Asn 


Gin Asn 


Ser 


Asn 


He Cys 








325 








330 








335 




File 


1X13- 


His 


Gly 


Gin 


Lys 


Asp Cys 


Leu 


Glu 


Cys Phe 


Pro 


Vai 


Ser Glu 


M; 








340 








345 








350 






Ser 


Gin 


Pro 


Vai 


Ser 


Vai 


Vai Lys 


Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys Tyr 








355 








360 








365 






! B=s; ; 


He 


His 


His 


He 


Met 


Gly 


Lys Vai 


Pro 


Asp 


Ala Cys 


Thr 


Ala 


Cys Asp 






370 










375 






380 










Leu 


Vai 


Asn 


Vai 


Asp 


Leu 


Asp Asp 


Cys 


He 


Phe Glu 


Gin 








385 










390 








395 









<210> 525 
<211> 536 
<212> PRT 

<213> Artificial -Sequence 
<220> 

<223> Mutant rep protein: rep68 153 398 AGC GCG 



<400> 525 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Vai 


He Lys Vai Pro Ser Asp 


Leu 


Asp 


1 








5 








10 


15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe Vai Asn Trp Vai 


Ala 


Glu 








20 










25 30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met Asp Leu Asn 


Leu 


He 




35 










40 


45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Vai 


Ala 


Glu Lys Leu Gin Arg Asp 


Phe 


Leu 




50 










55 




60 






Thr 


Glu 


Trp 


Arg 


Arg 


Vai 


Ser 


Lys 


Ala Pro Glu Ala Leu Phe 


Phe 


Vai 


65 










70 






75 




80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met His Vai Leu 


Vai 


Glu 








85 








90 


95 




Thr 


Thr 


Gly 


Vai 


Lys 


Ser 


Met 


Vai 


Leu Gly Arg Phe Leu Ser 


Gin 


He 






100 










105 110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr Arg Gly He Glu Pro 


Thr 


Leu 






115 










120 


125 






Pro 


Asn 


Trp 


Phe 


Ala 


Vai 


Thr 


Lys Thr Arg Asn Gly Ala Gly Gly Gly 




130 










135 




140 
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ft 



Asn 


Lys 


Val 


V aX 


A <~i -»-\ 
/iSp 


Pi n 


v-y o 


iyj- 


t a c 
14 o 










1 RO 

J. 3 \s 






Thr 




r IU 


\JJ- Li 


LiC Li 


fil r» 


iI P 


Ala 










1 £ R 








Ser 


A "1 -=, 






A an 


UGU 


Thr 


Glu 






-LOU 










XlC LL 


Thr 


His 


Val 


Sei? 


Gin 


Thr 


Gin 
















200 


ir JL CJ 


Asn 


OCX. 




a! ^ 

ril ct 


Pro 

-IT 1 


Val 


He 




Z1U 










91 R 




i v ieu 


brIU 


T 

Leu. 


V CT.X 






Leu 


Val 
v dl 












9 "3 n 
,<£ .3 u 






Gin 


Tirp 


lie 


Lr-Ln 


(j*1U 


Asp 


Pi n 

bin 


Til a 
Ala 


















ocl 


A e=n 


OCX. 


nj. y 


OCX. 


Gin 


He 


Lys 








OCA 










Tl ^ 


i v lC L- 


OCX. 


Lsu. 


mi 


Lys 


Thr 


Ala 






one 

z i o 










9 ft n 


ir -L v_J 


V ctX 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 




^ y u 














Aon 
nou 




Tyr 


Asp 


PxTO 


Gin 


- 1 - y - L 


Ala 


one: 










■31 n 






1 ill 


j-i y o 


Lys 


Phe 


uiy 






Asn 


















inr 


Thr 


Gly Lys 


inr 


Asn 


Tl 
1 1c 


Al a 








340 










ir lie 


lyr 


Gly Cys 


V dl 


7\ an 
noil 


up 


Thr 






355 










£ n 

J O V 


Cys 


Vai 


Asp 


Lys 




vai 


Tic, 
lie 


Trp 




07n 
j / U 










■37c 

J / 0 




Lys 


Val 


Val 


Glu 


ocl 


Al a 


Lys 


Al a 

ril cl 


■2QC 










J 






V dl 


A 

Asp 


Gin 


Lys 


^~y to 


T ■tT'G! 

uy & 


O «=s n 
OCX 


O Cl 










4 Uj 








T 1 & 
1-Lc 


Va 1 
v dl 


Thr 


Ser 


A on 


X XXX 


Aon 


Met - 

I'lC L- 








420 










1I1J_ 


rri"L, „ 

inr 


Phe 


Glu 


TT A — 
XllS 


m n 
bin 


Pin 


rlU 






435 










A A Pi 

44 U 


blU 


Lsu 


Thr 


Arg 


Arg 


Leu 


Asp 


ill 5 














/ICC 

4 bi> 




Vjt-LU 


vai 


Lys 


Asp 


Phe 


jrne 


Arg 


Trp 


/ICC 

4 bb 
















fin 


TT-i a 
XIX o 


Glu 


Phe 


Tyr 


Val 


uy 0 


uy 0 










485 








Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










520 


Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 




530 










535 





<210> 526 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 
<400> 526 

Met Glu Leu Val Gly Trp Leu Val 

1 5 
Gin Trp He Gin Glu Asp Gin Ala 
20 

Ser Asn Ser Arg Ser Gin He Lys 

35 40 
He Met Ser Leu Thr Lys Thr Ala 




Ocx 


Xr X \J 


noil 


Tyr 


Ti^i l 


Leu 


Pro 


Lys 






1 










160 


xxp 


Thr 


Asn 


Met 


Glu 


Gin 


Tvr 
j 


Leu 




1 70 
1 / u 










175 






Lys 




Leu 


Val 


Ala 


Gin 


His 


1 

x 0 _> 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








2 05 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tvr 

J -2 J - 








i u 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






9 r 
z ^ 0 










rt \J 


OCX 


iyr 


J — LC 


Ser 


Phe 


Asn 


Ala 


Ala 




9 c n 










Z, ZJ -J 




a 1 a 


Al a 


L6U 


Aon 
J-i£>p 


A an 
ribll 


Ala 


Gly 


Lys 


Zoo 
















Dm 
XT X \J 






Leu 


Val 


Gly 


Gin 


Gin 










9 ft 










Tl <=> 
X xc 


xyi 


Lys 


He 


Leu 


Glu 


Leu 








0 \j \j 










Al a 


OCX 


V d — L 


Phe 


Leu 


Gly 


Trn 


Ala 






Tic; 










320 


Thr 


He 


Tr*r> 


Leu 


Phe 


Gly 


Pro 


Ala 














O -J 3 




kjl u. 


Ala 


He 


AT a 

rilct 


XXX 0 


Thr 


Val 


Pro 












J 3 \J 






Asn 


Glu 


Asn 


ir 11c 


£ 1<J 


11c 


Asn 


Asp 










c. 








up 


Glu 


Glu 


Gl v 


Lys 


Met 


Thr 


Ala 








380 










Tie 

11c 


Leu Gly 


Gly 


Ser 


Ala 


Val 


Arcr 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 










A~\ R 




wy & 


Ala 


Val 


Tie 
x xc 


A C3TA 




Asn 


Ser 












4i ^5 U 






Leu 


Gin Asp 


A vrr 


Met" 

I'lC L- 


Phe 


Lys 


Phe 


















Asp 


Phe 


Gly 


xiy 0 


val 




Lys 


Gin 








*± D u 










AT a 
Ala 


Lys 


Asp 


XIX 0 


Val 

V ct X 


V CL J_ 


f5l 11 


Val 






475 










480 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 










398 


AGC 












Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 
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50 55 60 





Pro 


Val 


Glu Asp 


lie 


Ser 


Ser 


Asn Arg 


He 


Tvr 


Lys 


He Leu 


Glu Leu 




65 










70 










75 






80 




Asn Gly 


Tyr Asp 


Pro Gin Tyr 


nid 


Al a 


Ser 


Val 


Phe Leu Gly Trp Ala 












85 










90 












Thr 


Lys 


Lys 


Phe Gly Lys Arg 




X 11. -L 


He 


Trp 


Leu 


Phe Gly 


Ptto Ala 






100 










1 AC 








110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


j_±e 


AT a 


vjtx LI 


Ala 


He 


Ala 


His Thr 


Val Pro 








115 


















125 






Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro Phe 


Asn Asp 






130 










135 










140 








Cys 


val 


Asp 


Lys 


Met 


vax 


lie 


lrp 


irp 


Glu 


Glu Gly Lys Met 


Thr Ala 




145 






150 










155 






160 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


A_i_a 


Tie 

i. .Le 


Leu 


Gly Gly Ser Ala 


Val Arg 










165 










170 








175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


m n 


He 


Asp 


Pro Thr 


Pro Val 








180 










185 








190 






lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


AT a 


Val 


He Asp Gly Asn Ser 


iy. 






195 










200 










205 




sgsst ■ 

w 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met Phe 


Lys Phe 


G 




210 










215 










220 








(j-LU 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val Thr 


Lys Gin 


;: %i ! 


225 










230 










235 






240 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala 


Lys 


Asp 


His 


Val Val 


Glu Val 


¥i ; 








245 










250 








255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala 


Lys 


Lys Arg 


Pro Ala 










260 










265 








270 




y[j 


Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val Arg Glu 


Ser Val 


g 






275 










280 










285 




L=. 

iT""' 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 






290 










295 










300 






y; 


Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 














! 


305 










310 


















1, 


<210> 527 


























<211> 621 


























<212> PRT 


























<213> Artificial Sequence 


















<220> 




























<223> Mutant rep protein: rep78 


53 216 GCG GCC 








<400> 527 


























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 




1 








5 










10 








15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp Val 


Ala Glu 










20 










25 








30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu Asn 


Leu He 








35 










40 










45 






Glu 


Gin 


Ala 


Pro 


Ala 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe Leu 






50 










55 










60 








Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu Phe 


Phe Val 




65 










70 










75 






80 




Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val Leu 


Val Glu 












85 










90 








95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu Ser 


Gin He 










100 










105 








110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu Pro 


Thr Leu 








115 










120 










125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala Gly Gly Gly 






130 










135 










14 0 








Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu Leu 


Pro Lys 




145 










150 










155 






160 




Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu Gin 


Tyr Leu 












165 








170 








175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 


Lys 


Arg 


Leu 


Val Ala 


Gin His 










180 










185 








190 
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Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val Ala Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ^ 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 " ~ 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 " ~ 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 528 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



<223> Mutant rep protein: rep68 53 216 GCG GCC 
<400> 528 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 



Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
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<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 
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465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

lie His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
610 615 620 



<210> 530 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 
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<400> 531 












Thr 


Ala 


Gly 


Phe 


Tvr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


Ala 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


55 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tvr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










12 0 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu. 
















320 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


lie 


Cys 




J o u 










-2 "3 CT 
-> O ~> 




Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Sex~ 


Glu 


345 










350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 










365 








Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 












395 












22 3 82 GCT GCG 










He 


Lys 


Val 


Pro 




A QT~V 


DC LI 


Jr 




10 










XD 




Ser 


Phe 


Val 


Asn 


Trp 


V clx 




m it 

L_t_l U. 


25 
















Ser 


Asp 


Met 


Asp 


Leu 


Asn. 


LeU 


Tip 

X ic 


















Glu 


Lys 


Leu 


Gin 






17 11" 


XJC Li 








60 










Ala 


Pro 


Glu 


Ala 


LeU 


Phe 


Phe 


Val 






75 










p n 
o u 


Phe 


His 


Met 


His 


Val 


LeU 


Val 


Glu 




90 














Leu 


Gly 


Arg 


Phe 


T 

LeU 


C ■•— T~ 

OCX 


ml rt 

VjXIl 


lit. 


105 










11U 






Tyr 


Arg 


Gly 


He 


r*l n 
\J± u. 


Pro 


Tllx~ 


T 

Leu 










X.A D 








Thr 


Arg 


Asn 


Gly 


x~ll ct 


C~\ \r 
\j± y 




\j3 x y 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










X O VJ 


Trp 


Thr 


Asn 


Met 


\J X Li 


Gin 


xyx 


Leu 




170 










X / 3 




Arg 


Lys 


Arg 


Leu 


V d X 


Al a 

JTl_L ct 


Gin 


His 


185 










iyu 






Glu 


Gin 


Asn 


Lys 


r*i ii 


Hbll 




_ 

Asn 










one 

A U D 








Arg 


Ser 


Lys 


Thr 


OCX 


ril ct 




r T\7'T~ 

i y j - 








220 










Asp 


Lys 


Gly 


He 


X I1X 


OCX 


ni ii 

wX LI 


xi y __• 






235 










__. U 


Ser 


Tyr 


He 


Ser 


Jrllfcr 


A on 
noil 


rl± ct 


Al ^4 
ril ct 




250 










Az>0 




Ala 


Ala 


Leu 


Asp 


Aon 


nid. 


kjxy 


_ 

Lys 


265 










OTA 

A /V 






Pro 


Asp 


Tyr 


Leu 


Vdl 




Lj_L.Il 




















Arg 


He 


Tyr 


Lys 


X XG 


LeU 




_ 

Leu 








300 










Ala 


Ser 


Val 


Phe 


L€U 


Gly 


Trn 
x ip 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 
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355 










*i £Z f\ 

J b U 


Cys 


val 


Asp 


Lys 


lYien 


val 


xxe 


r P-v— r-\ 




370 










-j /b 




Lys 


Val 


Vai 


Glu 


Ser 


Ala 


Lys 


ax a. 


385 










O Q A 






Vdl 


Asp 


oxn 


Lys 


Cys 




OCX 


S-S2T 










405 








xxe 


v a_L 


Thr 


Ser 


Asn 


X LLL 


7\ an 


i'lC L. 








420 










Thr 


Tin* 


"DVi <=» 
Jrlie 


Glu 


His 




fil n 
'aj.ll 


Prn 

Jr J. i-J 






435 










U 


OrJ-U 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


Xll S 




450 










/i cr c 
4bb 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


TlTp 


465 










470 






Glu 


His 


GJ-U 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 




530 










535 





<210> 532 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 532 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 
20 


Glu 


Asp 


Gin 


Ala 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 



260 









365 








irp 


m n 


Glu Gly Lys 


Ala 


Thr 


Ala 
















Tip 


Leu 


VJXV uljr 


Sex" 


Lys 


Val 


Arg 






O Q C 

o y b 








Ann 




Gin 




Pro 

XT J_ \J 


Thr 


Pro 


Val 




a i n 








415 






nla 


Va 1 Tie 


Asp 


Gly Asn 


Ser 


/IOC 








430 






ucu 


Gin 






Phe 


Lys 


Phe 








A A K 








ASp 




G-Ly Lys 


V d _L 


Thr 


Lys 


Gin 






460 










Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 






475 








A QCt 
4oU 


Gly 


Gly 


Ala Lys 


Lys 


Arg 


Pro 


Ala 




490 








495 




Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 


505 








510 






Glu 


Ala 


Ser He 


Asn 


Tyr 


Ala 


Asp 








525 









22 3 82 GCT GCG 



Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 










45 








Pro 


Asp 


Tyr 


Leu 

60 


Val 


Gly 


Gin 


Gin 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Ala 


Thr 


Ala 






155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 










205 








Leu 


Gin 


Asp 


Arg Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 
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Pro Ser Asp Ala Asp lie Ser Glu 
275 280 
Ala Gin Pro Ser Thr Ser Asp Ala 

290 295 
Arg Leu Ala Arg Gly His Ser Leu 
305 310 



Pro Lys Arg Val Arg Glu Ser Val 
2 85 

Glu Ala Ser lie Asn Tyr Ala Asp 
300 



<210> 533 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 231 411 GCC GCA 





<400> 533 






























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




1 






5 










10 










15 






Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Asp 


Ser 
25 


Phe 


Val 


Asn 


Trp 


Val 
30 


Ala 


Glu 




Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






35 










40 










45 








= y 
ry 


Glu 


Gin 
50 


Ala 


Pro 


Leu 


Thr 


Val 
55 


Ala 


Glu 


Lys 


Leu 


Gin 
60 


Arg 


Asp 


Phe 


Leu 


V: 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




65 






70 










75 










80 


4= : 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 










85 










90 










95 






Thr Thr Gly Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 










100 








105 










110 






rii ■ 


Arg 


Glu 


Lys 


Leu 


lie 


Gin Arg 


He 


Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 


= 




115 










120 










125 








H' 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala Gly Gly Gly 


%j 




130 








135 










140 










is?;:: . 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




145 






150 










155 










160 


B - 


Thr 


Gin 


Pro 


Glu 


Leu 
165 


Gin 


Trp 


Ala 


Trp 


Thr 
170 


Asn 


Met 


Glu 


Gin 


Tyr 
175 


Leu 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 








180 










185 










190 








Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin 


Asn 




Pro 


Asn 
210 


Ser 


Asp 


Ala 


Pro 


Val 
215 


He 


Arg 


Ser 


Lys 


Thr 
220 


Ser 


Ala 


Arg 


Tyr 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Ala 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




225 










230 










235 










240 




Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 










245 










250 










255 






Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










260 










265 










270 








lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 








275 










280 










285 










Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






290 










295 










300 












Asn Gly Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 




305 










310 










315 










320 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 








325 










330 










335 






Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










340 










345 










350 








Phe Tyr Gly Cys Val 


Asn Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








355 










360 










365 










Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly Lys 


Met 


Thr 


Ala 






370 










375 










380 












Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 




385 










390 










395 










400 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


Ala 


Asp 


Pro 


Thr 


Pro 


Val 
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405 










410 










415 






lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 










42 0 










425 










430 








J.J.J.-L 


TVi r* 

± ll-L 


n lie 


Glu 

VJ _L Li. 


His 


Gin 


Gin 


Pro Leu Gin Asp Arg Met 


Phe 


Lvs 


Phe 




























445 














Thr 


Ax*cj 


Arg 


Leu. 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 
















455 










460 












\j± u. 


Val 


uy o 


C! T~1 


irlic 


irii^ 


Arg 


irp 


Ala 


Lys 


Asp 


His 


V CLJm 


Val 


Glu 


Val 










470 










475 










480 




Glu 


His 


Glu 


Phe 


Tvr 


Val 


Lys 


j-j y o 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 












485 










490 










495 






IT-L \_* 




Asp 


Ala 


Asp 


He 


Ser 


oJ_U 


Pro 


Lys 


Arg Val 


~Y~tT 


Glu 


Ser 


Val 








Ron 










505 










510 








Ala 


Gin 


Piro 


Ser 


Thr 


Ser 


Asp 


ri-Lcl 


Glu 


Ala 


Ser 


He 




Tvr 


Ala 


Asp 


















con 










en c 
D^j 










A.17CJ 


iyr 


m n 


Hen 


T .vo 
u y & 


Cys 


Ser 


Arg 


His 


Val 


Gly 


Met 


noil 


Leu 


Met 


Leu 






D J U 










CI c 










540 












ir lit- 


XT J- 


Prrc 




Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 












~J u 










555 










560 


iT™" : 


rr lit- 


TVi 


XIX O 


m v 

uljf 


Gin 


Ly s 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 












565 










570 










575 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 










580 










585 










590 






if V 


He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








595 










600 










605 








Pi : 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 












610 










615 










620 











<210> 534 
<211> 397 
jf <212> PRT 

||J <213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep52 231 411 GCC GCA 



<400> 534 




























Met 


Glu 


Leu 


Val 


Gly 


Trp 


Ala 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


1 








5 










10 










15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 






20 










25 










30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 






35 










40 










45 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 




50 










55 










60 










Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 










70 










75 










80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 










85 










90 










95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 








100 










105 










110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 










120 










125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 




13 0 










135 










140 










Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 


145 










150 










155 










160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 








165 










170 










175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


Ala 


Asp 


Pro 


Thr 


Pro 


Val 








180 










185 










190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 






195 










200 










205 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 




210 










215 










220 










Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 


225 










230 










235 










240 
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# 





VclJ. 


Lys 


7\ cn 


Phe 


Phe 




j. ip 










245 








Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 


















Px?o 


Ser 


Asp 


Ala 


Asp 


11c 


Ser 


Glu 






on r 










280 


Ala 


Gin 


Pro 


Sex~ 


Tnr 


Cor 
OC1 


Asp 


Ala 




o q n 
z y u 










J7 Zj 




AxTCJ 


Tyr 


r*i Tt 


Asn 


Lys 


Cys 






*3 n c 










JlU 






xrxxe 


rrx(_> 




■nX. y 


Gin 


Cys 


Glu 


Arg 










325 








XrXXfc: 




XJ-5 a 
XIX o 




vj_i_n 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


va.1 


Val 


Lys 






355 










o O \J 


lie 


His 


His 


Tip 


Met 


Gly 


jj y o 


V CtX 




370 










^ 7 ET 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


385 










390 






<210> 535 












<211> 536 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep68 


<400> 535 












Thr 


Ala 


Cj±y 


Phe 


Tvr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Ala 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 



Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Glv 

v — r - t - Jr 


Gly Ala 


Lys 


Lvs 


Arcr 


Pro 


Ala 


265 










270 






Pro 


J-iy s 




Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 




Q £T» -v~ 

OGX 


He 


Asn 


Tvr 

j. j j- 


Ala Asp 








300 










His 


vax 


Lr±y 


Met 


Asn 


Leu 


Met 


Leu 






j 13 










320 


Met 


Asn 




Asn 


Ser 


Asn 


He 


Cys 




330 










335 




Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 










350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 










365 








Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 










395 













231 


411 


GCC 


GCA 










He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp Val 


Ala 


Glu 


Zb 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly 


Ala Gly 


Gly Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 
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290 

Asn Gly Tyr Asp Pro 
305 

Thr Lys Lys Phe Gly 
325 

Thr Thr Gly Lys Thr 
340 

Phe Tyr Gly Cys Val 
355 

Cys Val Asp Lys Met 
370 

Lys Val Val Glu Ser 

385 

Val Asp Gin Lys Cys 
405 

lie Val Thr Ser Asn 
420 

Thr Thr Phe Glu His 
435 

Glu Leu Thr Arg Arg 
450 

Glu Val Lys Asp Phe 

465 

Glu His Glu Phe Tyr 
485 

Pro Ser Asp Ala Asp 
500 

Ala Gin Pro Ser Thr 
515 

Arg Leu Ala Arg Gly 
530 



295 

Gin Tyr Ala Ala Ser Val 
310 315 
Lys Arg Asn Thr lie Trp 
330 

Asn lie Ala Glu Ala lie 

345 

Asn Trp Thr Asn Glu Asn 
360 

Val lie Trp Trp Glu Glu 
375 

Ala Lys Ala He Leu Gly 
390 395 
Lys Ser Ser Ala Gin Ala 
410 

Thr Asn Met Cys Ala Val 
425 

Gin Gin Pro Leu Gin Asp 
440 

Leu Asp His Asp Phe Gly 
455 

Phe Arg Trp Ala Lys Asp 
470 475 
Val Lys Lys Gly Gly Ala 
490 

He Ser Glu Pro Lys Arg 
505 

Ser Asp Ala Glu Ala Ser 
520 

His Ser Leu 
535 



300 

Phe Leu Gly Trp Ala 
320 

Leu Phe Gly Pro Ala 
335 

Ala His Thr Val Pro 
350 

Phe Pro Phe Asn Asp 
365 

Gly Lys Met Thr Ala 
380 

Gly Ser Lys Val Arg 
4 00 

Asp Pro Thr Pro Val 
415 

He Asp Gly Asn Ser 
430 

Arg Met Phe Lys Phe 
445 

Lys Val Thr Lys Gin 
460 

His Val Val Glu Val 
480 

Lys Lys Arg Pro Ala 
495 

Val Arg Glu Ser Val 
510 

He Asn Tyr Ala Asp 
525 



<210> 536 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 231 411 GCC GCA 



<400> 536 




























Met 


Glu 


Leu 


Val 


Gly 


Trp 


Ala 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


1 








5 










10 










15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 






20 










25 










30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 






35 










40 










45 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 




50 










55 










60 










Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 








70 










75 










80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






85 










90 










95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 






100 










105 










110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 








120 










125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 




130 






135 










140 










Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly Lys 


Met 


Thr 


Ala 


145 








150 










155 










160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly 


Gly 


Ser 


Lys 


Val 


Arg 








165 










170 










175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


Ala 


Asp 


Pro 


Thr 


Pro 


Val 






180 










185 










190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 






195 










200 










205 
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# 



X ±1X7 1 XIX 


rile 


\J -L LI 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 












215 










220 










Pi 11 T .cii i 


Thr 


Arg 


Arct 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 








£t w 










235 










240 


vjXLI vctX 


Lys 


Asp 


Phe 


Phe 


Arg 


Tro 

IT 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




245 










250 










255 




Glu His 


Glu 


Phe 


Tyr 


Val 


Lys 

J. 


Lys 


Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 






260 








265 










270 






Pro Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 




275 










280 










285 








Ala Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 


290 










295 










300 










Arg Leu 


Ala 


Arg 


Gly His 


Ser 


Leu 


















305 








310 






















<210> 537 




























<211> 621 




























<212> PRT 




























<213> Artificial Sequence 




















<220> 






























<223> Mutant rep protein: rep78 


59 3 05 GCG GCC 










<400> 537 




























Thr Ala Gly 


Phe 


iyr 




Tip 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 






c: 

-J 










10 










15 




Glu His 


Leu 


Pro 




11c 


Oat 

OCX 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 






20 








25 










30 






Lys Glu 


Trp 


Glu 


T Dl 1 

lieu 


ri l_J 


r 1U 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 


35 










40 










45 








Glu Gin 


Ala 


Pro 




X 1J.X 


Val 


Ala 


Glu 


Lys 


Ala 


Gin Arg Asp 


Phe 


Leu 


50 










55 










60 










Thr Glu 


Trp 


Arg 


_ 

Arcj 


Ua "1 
V d 1 


OCX 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 




70 










75 










80 


Gin Phe 


Glu 


Lys 


C*~\ XT 
u 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 






Q n; 










90 










95 




Thr Thr Gly Val 


Lys 


Ot!I 




Val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 








105 










110 






Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 


115 










120 










125 








Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala Gly Gly Gly 


130 








135 










140 










Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 








150 










155 










160 


Thr Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 








165 










170 










175 




Ser Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 




180 










185 










190 






Leu Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 




195 










200 










205 








Pro Asn 


Ser Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser Ala Arg 


Tyr 


210 










215 










220 










Met Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 






230 










235 










240 


Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 






245 










250 










255 




Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 






260 










265 










270 






lie Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 




275 










280 










285 








Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


290 










295 










300 










Ala Gly Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 


305 








310 










315 










320 


Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




325 










330 










335 




Thr Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 
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340 










345 








350 








.true 


Tyr 


Gly Cys 


Val 


Asn 


Tro 


Thr 


Asn 


Glu Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






355 










JO u 








365 










Cy s 


val 


Asp 


Lys 




V ct J_ 


He 


Trij 


Tro 


Glu Glu 


Gly Lys 


Met 


Thr 


Ala 




jS / V 








^7R 

-J 1 — ' 








380 












Liy s 


val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly 


Gly 


Ser 


Lys 


Val 


Arg 




o o o 










390 








395 










400 




Val 




Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin He 


Asp 


Pro 


Thr 


Pro 


Val 








rlUJ 










410 








415 






T 1 P 

_L J_ C 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala Val 


He Asp Gly Asn 


Ser 










420 










425 








*± -j \J 








Til IT 


Tin "v 
1 XIX 


Phe 


Glu 


XT-L o 


dl n 

VJXli 


Gin 


Pro 


Leu Gin Asp 


ril y 


1*1 c u 


XT XX*3 




Phe 








435 










*± *± u 














Gin 




Vj_L 11 


Leu 


Thr Arg 




Leu 


Asp 


His 


Asp 


Phe Gly 


Lys 


Val 


Thr 


Lys 
















*± D O 




















/"i "1 


va.i 


Lys 


Asp 


irllc 


Phe 


Arg 


irp 


Ala 


Lys Asp 


rllS 


vai 


val 


Glu 


Val 




465 






470 








475 










480 




Glu 


illb 


Glu 


Phe 


Tv~r 
xy x. 


Val 


Lys 


Lys 


Gly Gly Ala 


jjys 


Lys 


nl y 


Pro 


Ala 












/toe 










490 








495 






Pxo 


Seir 


Asp 


Ala 




He 


Ser 


Glu 


Pro 


Lys Arg 


Val 


Arg 


Glu 


Ser 


Val 


O 






500 










505 








510 






jBKSt; 


Hid. 


*j_Lll 


Pro 


Ser 


X XXX 


Ser Asp 


Ala 


Glu 


Ala Ser 


He 


Asn 


Tyr 


Ala 


Asp 








515 










520 








525 








r>s ': 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg His 


Val Gly 


Met 


Asn 


Leu 


Met 


Leu 


; v 


r T 










535 








540 












File 


Piro 


Cys 


Arg 


m n 


Cys 


Glu 


Arg 


Met 


Asn Gin 


Asn 


Ser 


Asn 


He 


Cys 




IT A IT 

b4b 






550 








555 










560 




irXle 


Ttl2T 


His 


Gly 


f3l n 

VjXIi 


Lys 


Asp 


Cys 


Leu 


Glu Cys 


Phe 


Pro 


Val 


Ser 


Glu 


-if": 








5fi5 

JO J 










570 








575 






Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


Lys 
585 


Ala Tyr 


Gin 


Lys 


Leu 
590 


Cys 


Tyr 




He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro Asp Ala 


Cys 


Thr 


Ala 


Cys Asp 








595 










600 








605 










Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 


He Phe 


Glu 


Gin 








\ 




610 










615 








620 











<210> 538 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 59 305 GCG GCC 



<400> 538 




























Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


1 








5 










10 










15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 






20 










25 










30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 






35 








40 










45 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 




50 










55 










60 










Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 








70 










75 










80 


Ala 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 






85 










90 










95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




100 










105 










110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 








120 










125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 




130 








135 










140 










Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 


145 










150 










155 










160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 








165 










170 










175 
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Val 


Asp 


Gin 


Lys 

2. 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 








180 










185 










190 








lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








195 










200 










205 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 






210 










215 










220 












Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys Val 


Thr 


Lys 


Gin 




225 








230 










235 










240 




Glu 


Val 


Lvs 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


vdl 


Val 


Glu 


Val 








245 










250 










255 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala 


Lys 


uy o 


Arg 


Pro 


Ala 










260 








265 










270 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


±r J_ K-> 




Arg 


Val 




Glu 


Ser 


Val 








275 










280 










285 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


O-L Li 


AlCt 


Ser 


He 


Asn 




Ala 


Asp 






290 










295 










300 












Arg 


Tvr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 




305 








310 










315 










320 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 








325 










330 










335 






Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 










340 










345 










350 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


ifi : 






355 










360 










365 








S"i: ; 


He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala 


Cys 


J. Xl-L 


Ala 


Cys 


Asp 


S*"'! : 




370 










375 










380 












Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


ril -n 

Vjr_l_l± 










385 










390 










395 














<210> 539 






























<211> 536 






























<212> PRT 




























S ij ; 


<213> Artificial Sequence 




















l - j 


<220> 
































<223> Mutant rep protein: rep68 


59 3 05 GCG GCC 










N ; 


<400> 539 






























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




1 






5 










10 










15 






Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 










20 








25 










30 








Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






35 










40 










45 










Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Ala 


Gin Arg Asp 


Phe 


Leu 






50 










55 










60 












Thr 


Glu Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




65 










70 










75 










80 




Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 










85 










90 










95 






Thr 


Thr Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 










100 








105 










110 








Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 






115 










120 










125 










Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala Gly Gly Gly 






130 










135 










140 












Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




145 








150 










155 










160 




Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 












165 










170 










175 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 








180 










185 










190 








Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








195 










200 










205 










Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser Ala Arg Tyr 






210 








215 










220 












Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 
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# • 





225 










230 










235 








240 




Gin 


Tro 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala Ala 










245 










250 










255 




O CI 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lvs 

2 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 










260 










265 










270 






He 


Met 


Ser 


Leu 


Thr 


Lvs 

i 


Thr 


Ala 


Pro 


Asp 


Tvr 


Leu 


Val 


Gly Gin Gin 








275 










280 










285 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu Leu 






? 90 








295 










300 










Ala 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe Leu Gly Trp Ala 




7 0 R 

j u 3 








310 










315 








320 




Thr 


Lys 


Lys 


Phe 


Glv 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe Gly 


Pro Ala 








325 










330 










335 




Thr 

X 11 J- 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


Hi 


Thr 


Val Pro 










340 










345 










350 






JT11C 


Tyr 


Gly 


Cys 


Val 


Asn 


TrtD 

c 


Thr 


Asn 


Glu 


Asn 


Phe 


±rx.vj 


Phe 


Asn Asp 






355 








360 










"3 C C 

job 










Val 


Asp 


Lys 


Met 


Val 


He 


TrtD 


Tro 

X J_ kJ 


Glu 


Glu Gly 


Lys 


Met 


Thr Ala 












375 










380 










Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val Arg 




*2 R R 
J O D 










390 








395 








400 


w 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro Val 








40R 










410 










415 


ru 


Tie 

11C 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 










420 










425 










430 




jef, 

s 


Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 
440 


Leu 


Gin 


Asp 


Arg 


Met 
445 


Phe 


Lys Phe 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys Gin 






*± -J U 










4^5 
~j ~i 










460 








« 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Tro 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu Val 




D -J 






470 










475 








480 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lvs 


Lvs 

2 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro Ala 


iV 










485 










490 










495 




Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser Val 


! B. ': 

*?;. ; 








500 










505 










510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 








515 










520 










525 








Arg 


Leu 


Ala 


Arg 


Gly His 


Ser 


Leu 




















530 










535 



















<210> 540 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<22 3> Mutant rep protein: rep40 59 3 05 GCG GCC 



<400> 540 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu Lys 


1 








5 










10 










15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala Ala 






20 










25 










30 




Ser 


Asn 


Ser 
35 


Arg 


Ser 


Gin 


He 


Lys 
40 


Ala 


Ala 


Leu 


Asp 


Asn 
45 


Ala 


Gly Lys 


He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Ala 


Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly 


Gin Gin 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu Leu 


65 








70 










75 








80 


Ala 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe Leu Gly Trp Ala 








85 










90 










95 


Thr 


Lys 


Lys 


Phe 
100 


Gly 


Lys 


Arg 


Asn 


Thr 
105 


He 


Trp 


Leu 


Phe 


Gly 
110 


Pro Ala 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val Pro 






115 








120 










125 






Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Trp 
135 


Thr 


Asn 


Glu 


Asn 


Phe 
140 


Pro 


Phe 


Asn Asp 



-572- 





Cvs 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 




145 










150 










155 










160 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lvs 


Ala 


He 


Leu 


Gly Gly Ser 


Lys 


Val 


Arg 










165 










170 










175 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 








180 










185 










190 








lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He Asp Gly Asn Ser 








195 










200 










205 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 






210 










215 










220 












Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




225 








230 










9 R 










240 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 








245 










250 










255 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










260 










265 










270 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








275 










280 










285 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 




xyr 




Asp 






290 










295 










300 












Arg 


Leu 


Ala 


Arg 


Gly His 


Ser 


Leu 


















"•isss! 


305 










310 






















Q =l 


<210> 541 






























<211> 621 




























ii V 


<212> PRT 






























<213> Artificial Sequence 




















s.f'i 


<220> 
































<223> Mutant rep protein: rep7 8 


53 231 GCG GCC 










;;1 ! 


<400> 541 






























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 




1 






5 










10 










15 






Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 










20 










25 










30 






N ! 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






35 










40 










45 










Glu 


Gin 


Ala 


Pro 


Ala 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 






50 










55 










60 












Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




65 






70 










75 










80 




Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 










85 










90 










95 






Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 








100 








105 










110 








Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 








115 










120 










125 










Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala Gly Gly Gly 






130 










135 










140 












Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




145 








150 










155 










160 




Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 












165 










170 










175 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 








180 










185 










190 








Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








195 










200 










205 










Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






210 










215 










220 












Met 


Glu 


Leu 


Val 


Gly 


Trp 


Ala 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




225 










230 










235 










240 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 










245 










250 










255 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 










260 










265 










270 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 
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# 







275 










280 










285 








Pro 


Val 
290 


Glu 


Asp 


He 


Ser 


Ser 
295 


Asn 


Arg 


He 


Tvr 


Lvs 
300 


He 


Leu 


Glu 


Leu 


Asn Gly 


Tyr Asp 


Pro 


Gin 


Tvr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 


1 a r 

305 










310 










315 










320 


Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg 


Asn 


Thr 


He 


Trp 

It 


Leu 


Phe 


Gly 


Pro 


Ala 
















330 










335 




inr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








340 










34.5 

J t: ~J 










350 






Fne 


Tyr 


Gly 


Cys 


val 


Sen 
noil 


Tro 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 




355 








O D U 










365 








Cys 


vai 


Asp 


Lys 




Val 


He 


Tr-n 


Trn 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 


370 




















380 










Lys 


val 


Val 


Glu 


Ser 


Aia 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arcr 


385 










390 










395 










400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 






405 










410 










415 




lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








420 










425 










A "3 fi 
*± J U 






Thr 


Thr 


Phe 


Glu 


£11 s 


Gin 




Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 






435 










AACi 










445 








Glu 


Leu 


Thr Arg 


Arg 


Leu 




Hi =; 

1 1 -L O 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




^ r ft 

450 










A C E. 










460 










Glu 


val 


Lys 


Asp 


Phe 


Phe 


Arg 


irp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


465 






470 










475 










480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lvs 


Arg 


Pro 


Ala 




















490 










495 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 






500 








505 










510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 






515 




















525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


530 










535 










540 










Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


545 






550 










555 










560 


Phe 


Thr 


His 


Gly 


Gin 
565 


Lys 


Asp 


Cys 


Leu 


Glu 
570 


Cys 


Phe 


Pro 


Val 


Ser 
575 


Glu 


Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


Lys 
585 


Ala 


Tyr 


Gin 


Lys 


Leu 
590 


Cys 


Tyr 


He 


His 


His 
595 


He 


Met 


Gly 


Lys 


Val 
600 


Pro 


Asp 


Ala 


Cys 


Thr 

605 


Ala 


Cys 


Asp 


Leu 


Val 
610 


Asn 


Val 


Asp 


Leu 


Asp 
615 


Asp 


Cys 


He 


Phe 


Glu 
620 


Gin 









<210> 542 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 
<400> 542 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Ala 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 



100 



53 231 GCG GCC 



Asp 


Lys 


Gly 


He 


Thr 


Ser Glu 


Lys 




10 








15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala 


Ala 


25 








30 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly 


Lys 










45 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 








60 








Arg 


He 


Tyr 


Lys 


He 


Leu Glu 


Leu 






75 








80 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 




90 








95 




Thr 


He 


Trp 


Leu 


Phe 


Gly Pro 


Ala 


105 










110 
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# 



Thr 


TV) ~Y~ 
X 111- 




Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






1 1 c 
lis 








120 










125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Tro 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 














135 










14 0 










y o 


Val 




Lys 


Met 


Val 


He 


Trn 


Tro 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Aid 


1 /IC 






150 










155 










160 


T ,i;o 
J_i_y o 


\/a "I 
V Ct JL 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly Ser Lys 


Val 


Arg 








J. u J 










170 










175 




VaX 




m n 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


_ 

pro 


Thr 


Pro 


vet J_ 






-LOU 










185 










190 






lie 


V Ct J. 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 




Gly Asn 








I QC 
1 J J 










2 0 0 










2 05 








X III. 


X11X 


XT ±ivZ- 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 




fllG 


xjy & 






Z1U 










215 










220 










r»~l 

<J -L U. 


DC U 


TVi t~ 

X 11X 


Arcj 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Va 1 
V ci-L 


XXIX 


Liys 


m n 


*> o c; 






S>^0 










235 










240 


m n 

VaX U. 


V ct X 


T A7C 

Xjjy o 


7\ en 
ir 


Phe 


Phe 


Arg 


Trn 


Ala 


Lys 


Asp 


His 


II, 1 
V cl-L 


Va 1 
V Ci-L 


Glu 


V d-L 






245 










250 










255 




m n 

VJ± LI 


His 


Glu 


Phe 


Tvr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 










^ Q U 










265 










270 






Pro 

IT JL \_J 


OCX 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


7\ "» "t t 

£\ r y 


m n 


Ser 


vai 
















280 


















ai » 

Jt,-L ct 


Vji.ll 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


1 Y £ 


Ala 






^yu 




















300 










_ 


xyr 


olll 


noil 




Cys 


Ser 


Arg 


His 


Val 


Gly 


Met 


7\ C? Tl 


Leu 


Met 


Leu 










J -L \J 










315 










320 


It ilC 


Pro 




Arg 


Gin 


Cys 


Glu 


Arg Met 


Asn 


Gin 


Asn 


Cp-r 
OCI 


Asn 


He 


Cys 






•3 0 c 

J ~J 










330 










335 




ir 11C 


X 11X 


in _l 0 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


vai 


Ser 


Glu 








340 










345 
















Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






355 










360 










365 








He 


His 


His 


He 


Met 


Glv 


Lys 


Val 


Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys Asp 




370 










375 










380 










Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


tj±n 








385 










390 










395 












<210> 543 




























<211> 536 




























<212> PRT 




























<213> Artificial Sequence 




















<220> 






























<223> Mutant rep protein: rep68 


53 231 GCG GCC 










<400> 543 




























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 






5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 








25 










30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 




35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Ala 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 




50 










55 










60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 








70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 










90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 








105 










110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala Gly Gly Gly 




130 








135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 








150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 



-575- 



Ser Ala Cys Leu 
180 

Leu Thx His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 

225 

Gin Trp He Gin 

Ser Asn Ser Arg 
260 

He Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 



165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 
200 

Ala Pro Val He 
215 

Gly Trp Ala Val 
230 

Glu Asp Gin Ala 

245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 
360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 
520 

Gly His Ser Leu 
535 



170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 
220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 

265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 

330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 
320 

Phe Gly Pro Ala 

335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
4 00 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 544 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 53 231 GCG GCC 



<400> 544 



Met 


Glu 


Leu 


Val 


Gly Trp 


Ala 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu Lys 


1 








5 










10 










15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala Ala 






20 










25 










30 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 






35 








40 










45 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 




50 










55 










60 








Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu Leu 


65 










70 










75 








80 



-576- 



# 





Asn Gly 


Tyr Asp 


Pro 


Gin 


Tvr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 












85 










90 










95 






Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arq 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 






100 










105 










110 








Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


X 11X. 


Val 


Pro 








J.J.O 










120 










125 










Phe 


Tyr 


(jiy 


Cys 


vai 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 




Asn Asp 






130 








135 










140 












Cys 


Val 


Asp 


Lys 


Met 


vai 


He 


Tm 


Tro 


Glu 


Glu Gly Lys 


Met 


Tnr 


±\A. a. 




14b 






lo u 










155 










160 




Lys 


val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 




Lys 


V ad. 


rix. y 










165 










170 










175 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


P3TO 


J. XIX. 


Pro 


Vai 








Ton 
loU 










185 










X u u 








lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 




<jjj.y 




OCX 








195 










9 n o 










205 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Jrlie 


T 

iiy s 


C 11*3 






210 




















220 












Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Tnr 


Lys 


Gin 


g a. 


225 








230 










235 










240 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 








245 








250 










255 




TBS! = 

ft i 


IjlU 


HIS 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










260 










265 










270 






s ii...: 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








275 










280 










285 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 


"T" : 




290 










295 










300 












Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu 




















305 










310 























5S; <210> 545 

: v <211> 621 

<212> PRT 
SI <213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep78 258 498 GCC GCT 



<400> 545 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys Val 


Pro 


Ser Asp 


Leu Asp 


1 






5 








10 






15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe Val 


Asn 


Trp Val 


Ala 


Glu 








20 










25 




30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met 


Asp 


Leu Asn 


Leu 


He 




35 










40 






45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys Leu 


Gin Arg Asp 


Phe 


Leu 




50 










55 






60 








Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu 


Ala 


Leu Phe 


Phe 


Val 


65 




70 






75 








80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met 


His 


Val Leu 


Val 


Glu 








85 








90 






95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu Ser 


Gin 


He 






100 








105 




110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr Arg Gly 


He 


Glu Pro 


Thr 


Leu 




115 










120 






125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr Arg Asn Gly Ala Gly Gly Gly 




130 








135 






140 








Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro Asn 


Tyr 


Leu Leu 


Pro 


Lys 


145 








150 






155 








160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr Asn 


Met 


Glu Gin Tyr 


Leu 










165 






170 






175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys Arg 


Leu 


Val Ala 


Gin 


His 






180 










185 




190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin Asn 


Lys 


Glu Asn 


Gin 


Asn 






195 










200 






205 






Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser Lys 


Thr 


Ser Ala 


Arg 


Tyr 



-577- 



# 



210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Ala Ser Arg 
260 

lie Met Ser Leu 

275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 
340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 
420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ala Asp Ala 
50 0 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 
580 

lie His His lie 
595 

Leu Val Asn Val 
610 



215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin lie Lys 

Thr Lys Thr Ala 
280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 
360 

Met Val lie Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 
440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ser Glu 

Thr Ser Asp Ala 
520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 
600 

Asp Leu Asp Asp 
615 



220 

Asp Lys Gly lie 
235 

Ser Tyr lie Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg lie Tyr Lys 
300 

Ala Ser Val Phe 
315 

Thr lie Trp Leu 
330 

Glu Ala lie Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 
380 

lie Leu Gly Gly 
395 

Ala Gin lie Asp 
410 

Cys Ala Val lie 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 
460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser lie 

His Val Gly Met 
540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys lie Phe Glu 
62 0 



Thr Ser Glu Lys 
240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

lie Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 
400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn lie Cys 
560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 546 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep proteinrep 52 258 498 GCC GCT 
<400> 546 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

15 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Ala Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 
35 40 45 
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# 





lie 


Met 


Ser 


Leu 


Thr 


Lvs 


Thr 


Ala 


Pro Asp Tyr Leu 


Val 


Gly Gin Gin 






en 










55 


















XT X. 


Val 


Glu Asp 


He 


Ser 


Ser Asn Arg 


lie lyr i_iys 


He 


Leu 


Glu 


Leu 




D D 










70 








75 
/ — < 








80 




Ash 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


ilia 


-H.J-C1 


Del Veil Jrllc 


Leu 


Gly Trp 


Ala 








85 
















95 






Thr 


Lys 


T ■* » rt 

Lys 


T"»V. rt 

pne 


Gly 


Lvs 


Arg 


Asn 


1111 


Tip T^r-i Tif=*n 


Phe 


Gly Pro Ala 






Ton 










105 






110 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


lie 


Ala 


r*1 n 

\J 111 


al a Tie ill a 
Ala lie £±J- d 


His 


Thr 


Val 


Pro 








115 








120 






125 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


I" 1 "In 7Aoti "DVi *=» 
kjl U HblX rile 


Pro 


Phe Asn Asp 






130 










1 

lj J 






140 












Cys 


Val 


Asp 


Lys 


Met 


Val 


Tl- 
ilS 


Trp 


Trp 


0J.LI u±u v^xy 


Lys 


Met 


Thr 


rild 




_L.rt.LJ 






150 








Ijj 








160 






Val 


Val 


Glu 


Ser 


Ala 


Lys 


A±a 


lie 


lieu vjiy KjXy 


Ser 


Lys 


Val 


Arg 










1 fie; 

J_ O .3 










1 / u 






175 






V ClL 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


-rt Tin 7V. rt-»-^ 

Cjin lie Asp 


Pro 


Thr 


Pro 


Val 








180 










185 






190 








lie 


Val 


Thr 
195 


Ser 


Asn 


Thr 


Asn 


Met 
200 


Cys 


Ala val lie 


Asp 
205 


Gly 


Asn 


Ser 




TVi t* 

X ±±J_ 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp Arg 


Met 


Phe 


Lys 


Phe 






9 1 n 










215 






220 












Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


Gin 














230 








235 








240 


Irs i 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys Asp His 


Val 


Val 


Glu 


Val 








245 










250 






255 






Glu 


His 


Glu 


Phe 


Tvr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 










250 








265 






270 






is 


J_ 


Ala 


Asp 


Ala 


Asp 


He Ser Glu Pro Lys Arg Val Arg Glu Ser 


Val 


,„ 






275 










280 






285 








K _ 


AT a 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala Ser He Asn Tyr Ala Asp 






9 q n 










295 






300 










Lji. 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val Gly Met 


Asn 


Leu 


Met 


Leu 




0 *j 3 








310 








315 








320 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn Gin Asn 


Ser 


Asn 


He 


Cys 








3 25 










330 






335 






Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu Cys Phe 


Pro 


Val 


Ser 


Glu 










340 










345 






350 








Ser 


Gin 


Pro 
355 


Val 


Ser 


Val 


Val 


Lys 
360 


Lys 


Ala Tyr Gin 


Lys 
365 


Leu 


Cys 


Tyr 




He 


His 
370 


His 


He 


Met 


Gly 


Lys 
375 


Val 


Pro 


Asp Ala Cys 
380 


Thr 


Ala 


Cys 


Asp 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He Phe Glu 


Gin 









385 390 395 

<210> 547 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 258 498 GCC GCT 



<400> 547 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys 


Val 


Pro Ser Asp 


Leu Asp 


1 






5 








10 






15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe 


Val 


Asn Trp Val 


Ala 


Glu 








20 








25 




30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp Leu Asn 


Leu 


He 




35 










40 






45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys 


Leu Gin Arg Asp 


Phe 


Leu 




50 










55 








60 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro 


Glu 


Ala Leu Phe 


Phe 


Val 


65 








70 








75 






80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His 


Met 


His Val Leu 


Val 


Glu 








85 








90 






95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe Leu Ser 


Gin 


He 



-579- 



100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Ala Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 " 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg lie Tyr Lys He Leu Glu Leu 

290 ~ 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 ' 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ala Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 548 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 258 498 GCC GCT 
<400> 548 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
15 10 15 
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# 



Ulli -L XJLJ 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tvr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




20 










25 










30 






Ser Ala 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 












40 










45 








lie Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


j_ieu 


Val 


Gly Gin 


Gin 


D U 










55 










60 










Pro Val 


Glu 


Asp 


lie 


Ser 


Ser Asn Arg 


He 


iyr 


T.TTC 

y 


He 


JJC Li 


UJLU 


Leu 


D D 






70 










75 










80 


rioil v3_L j/ 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 




irp 


Al 3 


0 — > 










90 










95 




TVit* Tivc? 

j. ill. jj y o 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 




±r X LJ 


rilQ 




i on 










1 rtC 

XUo 










no 






Thr Thr 


m v 

u±y 


-U_y 0 


Thr 


Asn 


lie 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


.tr X \_i 




11c 








ion 










125 








Phe Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


7\ c* r"1 
rio ^-J 


ion 






135 










140 










V_y O V ci. X 




Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly 


Lvs 
1 


Met 


Thr 




~\ ACL 
Xf± -> 






150 










155 










160 


T .VC3 1 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


jriX y 






ICC 
X O Zj 










17 0 










175 




T7a 1 7\ en 
VCLX nop 


m n 

Jill 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


V Ct X 




1 an 

-LOU 










185 










190 






lie V d_L 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 






1 QC 
IJ J 










200 










205 








XXIX XilX 




m 11 

UlU 


His 


m n 

VJJ.11 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


■true 


Z1U 










215 










220 










("41 n Ti^n 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 


99c 






230 










235 










240 


Ul LI V 0.-L 


Lys 


Asp 


Phe 


Phe 


Arg Trp Ala Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




245 










250 










255 




Glu His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 






260 








265 










270 






Pro Ala 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


V Ct J- 




275 










280 










285 








Ala Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 


290 










295 










300 










Arg Leu 


Ala 


Arg Gly His 


Ser 


Leu 


















305 








310 






















<210> 549 




























<211> 621 




























<212> PRT 




























<213> Artificial Sequence 




















<220> 






























<223> Mutant rep protein: rep78 


88 231 GCC GCC 










<400> 549 




























Thr Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


1 




5 










10 










15 




Glu His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 






20 








25 










30 






Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 


35 










40 










45 








Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 


50 










55 










60 










Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 


70 










75 










80 


Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Ala 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 






85 










90 










95 




Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 




100 








105 










110 






Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 










125 








Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala 


Gly 


Gly Gly 


130 








135 










140 










Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 
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# 




145 



150 



155 



160 



Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Ala Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 1 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg- Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 ' 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 550 

<211> 397 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep52 88 231 GCC GCC 
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# 



<400> 550 

Met Glu Leu Val Gly Trp Ala Val Asp Lys Gly lie Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 * 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 ~ * 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 551 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 88 231 GCC GCC 
<400> 551 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
35 40 45 
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Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ~ 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Ala Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Ala Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ' 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 " " 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 ~ 535 

<210> 552 

<211> 312 

<212> PRT 

<213> Artificial Sequence 
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# 



<220> 

<22 3> Mutant rep protein: rep4 0 8 8 231 GCC GCC 
<400> 552 

Met Glu Leu Val Gly Trp Ala Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 ~ 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
lis 150 ' 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 " 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 553 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 101 363 GCA GCC 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


1 






5 








10 








15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe 


Val 


Asn 


Trp Val 


Ala 


Glu 








20 








25 






30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu Asn 


Leu 




35 










40 








45 


Phe 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys 


Leu Gin Arg Asp 


Leu 




50 










55 








60 






Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro 


Glu 


Ala 


Leu Phe 


Phe 


65 






70 








75 






Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His 


Met 


His 


Val Leu 


Glu 








85 








90 








95 


He 


Thr 


Thr 


Gly 


Val 


Ala 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu Ser 


Gin 
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100 105 ^ 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Ala Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 ' 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 ~ 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 554 
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# 




<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 101 363 GCA GCC 
<400> 554 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Ala Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 ~ 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 " 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 " 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 555 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep68 101 363 GCA GCC 
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<400> 555 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ' " 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Ala Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 ~ 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 " 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 ~ 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Ala Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
515 520 525 
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Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 556 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 101 363 GCA GCC 
<400> 556 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

15 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 * 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Ala Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 " 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 ~ 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 " 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 557 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep7 8 354 132 GCC GCC 
<400> 557 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
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35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Ala Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ' 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 ~ 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Ala Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 ~ 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 ' 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 ~ 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 
565 570 575 



-590- 



# 




Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 



<210> 558 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 354 132 GCC GCC 
<400> 558 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 ' 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Ala Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 ' 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 ~ 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 



610 



615 



620 
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<210> 559 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 354 132 GCC GCC 
<400> 559 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 ~ 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Ala Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 ~ 280 285 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 ~ ~ 330 335 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

340 345 350 

Phe Ala Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

405 410 415 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
450 455 460 
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# 



Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 
500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 



Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ser Glu 

Thr Ser Asp Ala 
520 

Gly His Ser Leu 
535 



Ala Lys Asp His 
475 

Gly Gly Ala Lys 
4 90 

Pro Lys Arg Val 
505 

Glu Ala Ser lie 



Val Val Glu Val 
480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 560 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 354 132 GCC GCC 
<400> 560 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

15 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 " 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Ala Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 " " 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 



<210> 561 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 
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# 



<223> Mutant rep protein: rep78 10 132 GCG GCC 
<400> 561 

Thr Ala Gly Phe Tyr Glu He Val He Ala Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 " ~ 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Ala Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ~ 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 " * 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
500 505 510 
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Ser Asp 
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Met 
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Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 
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Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


Lys 
585 


Ala 


Tyr 


Gin 


Lys 


Leu 
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Cys 


Tyr 


He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro Asp 
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Cys 


Thr 


Ala 


Cys 


Asp 
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Val 


Asn 


Val 


Asp 
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He 


Phe 


Glu 


Gin 









<210> 562 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 10 132 GCG GCC 
<400> 562 

Thr Ala Gly Phe Tyr Glu He Val He Ala Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Ala Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 



610 



615 



620 
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Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


ill S 


Asp 




Val 


Thr 


Lys 




450 








455 






/I /-n 
4tb U 








Val 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Aia 


ijys Asp nib 


V ctl 


V Ct-L 


Glu 


465 






470 








*± / 3 








480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 




T Arc; 


Gly 


Gly Ala Lys 


Lys 


ArQ 


Pro 


Ala 










485 










490 






495 


Val 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys Arg Val 


Arg 


Glu 


Ser 






500 








505 






510 


Ala 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala Ser lie 


Asn 


Tyr 


Asp 






515 










520 






525 








Arg Leu Ala Arg Gly His 


Ser 


Leu 
















530 










535 

















<210> 563 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 4 GCT 



<400> 563 

aeggeggggg 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgeggga 

geeggaggeg 

acccagcctg 

aatctcaegg 

gagcagaaca 

teagecaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgeaagace 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tetgtegtea 

ccagacgctt 

caataaatga 



cttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agegtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgeett 

tggtgggcca 

taaacgggta 

teggcaagag 

eggaggecat 

ttcccttcaa 

ecaaggtegt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tetaegtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 



tgtgattaag 

gaactgggtg 

gattgagcag 

gcgccgtgtg 

ctacttccac 

tttcctgagt 

tttgecaaac 

ggtggatgag 

ggcgtggact 

gttggtggcg 

gaatcccaat 

ggtcgggtgg 

ggcctcatac 

ggacaatgcg 

gcagcccgtg 

cgatccccaa 

gaacaccatc 

agcccacact 

cgactgtgtc 

ggagteggee 

ctcggcccag 

gattgaeggg 

atttgaactc 

agactttttc 

aaagggtgga 

ggtgcgcgag 

agacaggtac 

cagacaatgc 

ctgtttagag 

tcagaaactg 

cgatctggtc 

gtatggctgc 



gtccccagcg 

gecgagaagg 

gcacccctga 

agtaaggece 

atgcacgtgc 

cagattcgeg 

tggttcgcgg 

tgctacatcc 

aatatggaac 

cagcatctga 

tetgatgege 

ctcgtggaca 

atctccttca 

ggaaagatta 

gaggacattt 

tatgeggett 

tggctgtttg 

gtgcccttct 

gacaagatgg 

aaagecatte 

atagacccga 

aactcaacga 

acccgccgtc 

cggtgggcaa 

gecaagaaaa 

teagttgege 

caaaacaaat 

gagagaatga 

tgctttcccg 

tgetacatte 

aatgtggatt 

cgatggttat 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagectgae 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

teggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctegtea 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caceggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

geagaegcag 

atcaaaaact 

cteggagaag 

caactcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

tacegggaag 

aaactggacc 

ggaggagggg 

caaggtgege 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgea 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 

tcaacccgtt 

gggaaaggtg 

catctttgaa 

ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 



-596- 



cactctctct ga 



1932 



<210> 564 

<211> 1932 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



10 GCG 



<400> 564 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattgcg 

gaactgggtg 

gattgagcag 

gcgccgtgtg 

ctacttccac 

tttcctgagt 

tttgccaaac 

ggtggatgag 

ggcgtggact 

gttggtggcg 

gaatcccaat 

ggtcgggtgg 

ggcctcatac 

ggacaatgcg 

gcagcccgtg 

cgatccccaa 

gaacaccatc 

agcccacact 

cgactgtgtc 

ggagtcggcc 

ctcggcccag 

gattgacggg 

atttgaactc 

agactttttc 

aaagggtgga 

ggtgcgcgag 

agacaggtac 

cagacaatgc 

ctgtttagag 

tcagaaactg 

cgatctggtc 

gtatggctgc 



gtccccagcg 

gccgagaagg 

gcacccctga 

agtaaggccc 

atgcacgtgc 

cagattcgcg 

tggttcgcgg 

tgctacatcc 

aatatggaac 

cagcatctga 

tctgatgcgc 

ctcgtggaca 

atctccttca 

ggaaagatta 

gaggacattt 

tatgcggctt 

tggctgtttg 

gtgcccttct 

gacaagatgg 

aaagccattc 

atagacccga 

aactcaacga 

acccgccgtc 

cggtgggcaa 

gccaagaaaa 

tcagttgcgc 

caaaacaaat 

gagagaatga 

tgctttcccg 

tgctacattc 

aatgtggatt 

cgatggttat 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctcgtca 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caccggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

gcagacgcag 

atcaaaaact 

ctcggagaag 

caactcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

taccgggaag 

aaactggacc 

ggaggagggg 

caaggtgcgc 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgca 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 

tcaacccgtt 

gggaaaggtg 

catctttgaa 

ggctcgagga 



<210> 565 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 2 0 GCC 



<400> 565 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 



gcatctggcc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
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tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 566 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 22 GCT 



<400> 566 

acggcggggt 

ggcgcttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 

<210> 567 
<211> 1932 
<212> DNA 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 
gaactgggtg 
gat t gage ag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgecaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gecgagaagg 
gcacccctga 
agtaaggece 
atgcacgtgc 
cagattcgeg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tetgatgege 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctcgtca 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caceggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

geagaegcag 

atcaaaaact 

cteggagaag 

caactcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

taccgggaag 

aaactggacc 

ggaggagggg 

caaggtgcgc 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgca 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 

tcaacccgtt 

gggaaaggtg 

catctttgaa 

ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 
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<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 2 9 GCG 



<400> 567 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 
gaacgcggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggc cc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caccggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

gcagacgcag 

atcaaaaact 

ctcggagaag 

caactcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

taccgggaag 

aaactggacc 

ggaggagggg 

caaggtgcgc 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgca 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 

tcaacccgtt 

gggaaaggtg 

catctttgaa 

ggctcgagga 



<210> 568 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



38 GCG 



<400> 568 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 



gcatctgccc 
ggcgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 



60 
12 0 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 



-599- 



aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



<210> 569 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<220> 

<223> Mutant rep DNA sequence: 



3 9 GCA 



<400> 569 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctcgtca 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gcatctgccc 
gccggcagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 570 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 53 GCT 



-600- 



<400> 570 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 

gaactgggtg 

gattgagcag 

gcgccgtgtg 

ctacttccac 

tttcctgagt 

tttgccaaac 

ggtggatgag 

ggcgtggact 

gttggtggcg 

gaatcccaat 

ggtcgggtgg 

ggcctcatac 

ggacaatgcg 

gcagcccgtg 

cgatccccaa 

gaacaccatc 

agcccacact 

cgactgtgtc 

ggagtcggcc 

ctcggcccag 

gattgacggg 

atttgaactc 

agactttttc 

aaagggtgga 

ggtgcgcgag 

agacaggtac 

cagacaatgc 

ctgtttagag 

tcagaaactg 

cgatctggtc 

gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccgcta 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 

cggtggg caa 

gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctcgtca 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caccggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

gcagacgcag 

atcaaaaact 

ctcggagaag 

caactcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

taccgggaag 

aaactggacc 

ggaggagggg 

caaggtgcgc 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgca 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 

tcaacccgtt 

gggaaaggtg 

catctttgaa 

ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 571 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 59 GCG 



<400> 571 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 



gcatctgccc 
gccgccagat 
gaaggcgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 



60 
12 0 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 



-601- 



gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 572 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



64 GCT 



<400> 572 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttg 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

ctacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 

gaactgggtg 

gattgagcag 

gcgccgtgtg 

ctacttccac 

tttcctgagt 

tttgccaaac 

ggtggatgag 

ggcgtggact 

gttggtggcg 

gaatcccaat 

ggtcgggtgg 

ggcctcatac 

ggacaatgcg 

gcagcccgtg 

cgatccccaa 

gaacaccatc 

agcccacact 

cgactgtgtc 

ggagtcggcc 

ctcggcccag 

gattgacggg 

atttgaactc 

agactttttc 

aaagggtgga 

ggtgcgcgag 

agacaggtac 

cagacaatgc 

ctgtttagag 

tcagaaactg 

cgatctggtc 

gtatggctgc 



gtccccagcg 

gccgagaagg 

gcacccctga 

agtaaggccc 

atgcacgtgc 

cagattcgcg 

tggttcgcgg 

tgctacatcc 

aatatggaac 

cagcatctga 

tctgatgcgc 

ctcgtggaca 

atctccttca 

ggaaagatta 

gaggacattt 

tatgcggctt 

tggctgtttg 

gtgcccttct 

gacaagatgg 

aaagccattc 

atagacccga 

aactcaacga 

acccgccgtc 

cggtgggcaa 

gccaagaaaa 

tcagttgcgc 

caaaacaaat 

gagagaatga 

tgctttcccg 

tgctacattc 

aatgtggatt 

cgatggttat 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctcgtca 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caccggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

gcagacgcag 

atcaaaaact 

ctcggagaag 

caactcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

taccgggaag 

aaactggacc 

ggaggagggg 

caaggtgcgc 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgca 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 

tcaacccgtt 

gggaaaggtg 

catctttgaa 

ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 573 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



74 GCG 



<400> 573 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccg cggaggccct tttctttgtg 



60 
12 0 
180 
240 



-602- 



caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



ctacttccac 

tttcctgagt 

tttgccaaac 

ggtggatgag 

ggcgtggact 

gttggtggcg 

gaatcccaat 

ggtcgggtgg 

ggcctcatac 

ggacaatgcg 

gcagcccgtg 

cgatccccaa 

gaacaccatc 

agcccacact 

cgactgtgtc 

ggagtcggcc 

ctcggcccag 

gattgacggg 

atttgaactc 

agactttttc 

aaagggtgga 

ggtgcgcgag 

agacaggtac 

cagacaatgc 

ctgtttagag 

tcagaaactg 

cgatctggtc 

gtatggctgc 



atgcacgtgc 

cagattcgcg 

tggttcgcgg 

tgctacatcc 

aatatggaac 

cagcatctga 

tctgatgcgc 

ctcgtggaca 

atctccttca 

ggaaagatta 

gaggacattt 

tatgcggctt 

tggctgtttg 

gtgcccttct 

gacaagatgg 

aaagccattc 

atagacccga 

aactcaacga 

acccgccgtc 

cggtgggcaa 

gccaagaaaa 

tcagttgcgc 

caaaacaaat 

gagagaatga 

tgctttcccg 

tgctacattc 

aatgtggatt 

cgatggttat 



tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctcgtca 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



caccggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

gcagacgcag 

atcaaaaact 

ctcggagaag 

caactcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

taccgggaag 

aaactggacc 

ggaggagggg 

caaggtgcgc 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgca 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 

tcaacccgtt 

gggaaaggtg 

catctttgaa 

ggctcgagga 



300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 574 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



86 GCG 



<400> 574 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagcgag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 



tgtgattaag 

gaactgggtg 

gattgagcag 

gcgccgtgtg 

ctacttccac 

tttcctgagt 

tttgccaaac 

ggtggatgag 

ggcgtggact 

gttggtggcg 

gaatcccaat 

ggtcgggtgg 

ggcctcatac 

ggacaatgcg 

gcagcccgtg 

cgatccccaa 

gaacaccatc 

agcccacact 

cgactgtgtc 

ggagtcggcc 

ctcggcccag 

gattgacggg 

atttgaactc 

agactttttc 

aaagggtgga 

ggtgcgcgag 

agacaggtac 

cagacaatgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctcgtca 

atcagaattc 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caccggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

gcagacgcag 

atcaaaaact 

ctcggagaag 

caactcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

taccgggaag 

aaactggacc 

ggaggagggg 

caaggtgcgc 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgca 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 



60 
12 0 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
144 0 
1500 
1560 
1620 
1680 



-603- 



ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



1740 
1800 
1860 
1920 
1932 



<210> 575 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



88 GCC 



<400> 575 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 

taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
cgccttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
12 0 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 576 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



101 GCA 



<400> 576 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

gcatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 



60 
120 
180 
240 
300 
360 
420 
480 
540 



-604- 



ft 



m 



aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 577 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 124 GCC 



<400> 577 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcgggg 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

ccgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctcgtca 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caccggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

gcagacgcag 

atcaaaaact 

ctcggagaag 

caactcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

taccgggaag 

aaactggacc 

ggaggagggg 

caaggtgcgc 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgca 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 

tcaacccgtt 

gggaaaggtg 

catctttgaa 

ggctcgagga 



600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



-605- 



• 



<210> 578 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 125 GCG 



<400> 578 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgcgccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 
gaactgggtg 
gat t gage ag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgecaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagteggee 
ctcggcccag 
gattgaeggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gecgagaagg 
gcacccctga 
agtaaggece 
atgcacgtgc 
cagattcgeg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tetgatgege 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgeggett 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagecatte 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gecaagaaaa 
teagttgege 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgetacatte 
aatgtggatt 
cgatggttat 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagectgae 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

teggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctegtea 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caceggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

geagaegcag 

atcaaaaact 

cteggagaag 

caactcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

tacegggaag 

aaactggacc 

ggaggagggg 

caaggtgege 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgea 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 

tcaacccgtt 

gggaaaggtg 

catctttgaa 

ggctcgagga 



60 
12 0 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 579 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



12 7 GCT 



<400> 579 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccggc 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgecaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 



gtccccagcg 
gecgagaagg 
gcacccctga 
agtaaggece 
atgcacgtgc 
cagattcgeg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tetgatgege 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagectgae 
ccagcaatcg 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caceggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
geagaegcag 
atcaaaaact 
cteggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 



-606- 



# 



attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
cc age age eg 
ctttgggaag 
ggttgaggtg 
cagtgacgea 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 580 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 132 GCC 



<400> 580 

aeggeggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgeggga 

geeggaggeg 

acccagcctg 

aatctcaegg 

gagcagaaca 

teagecaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agegtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgeett 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 

gaactgggtg 

gattgagcag 

gcgccgtgtg 

ctacttccac 

tttcctgagt 

tttgecaaac 

ggtggatgag 

ggcgtggact 

gttggtggcg 

gaatcccaat 

ggtcgggtgg 

ggcctcatac 

ggacaatgcg 

gcagcccgtg 

cgatccccaa 

gaacaccatc 

agcccacact 

cgactgtgtc 

ggagtcggcc 

ctcggcccag 

gattgacggg 

atttgaactc 

agactttttc 

aaagggtgga 

ggtgcgcgag 

agacaggtac 

cagacaatgc 

ctgtttagag 

tcagaaactg 

cgatctggtc 

gtatggctgc 



gtccccagcg 

gecgagaagg 

gcacccctga 

agtaaggece 

atgcacgtgc 

cagattcgeg 

tgggecgegg 

tgctacatcc 

aatatggaac 

cagcatctga 

tetgatgege 

ctcgtggaca 

atctccttca 

ggaaagatta 

gaggacattt 

tatgcggctt 

tggctgtttg 

gtgcccttct 

gacaagatgg 

aaagccattc 

atagacccga 

aactcaacga 

acccgccgtc 

cggtgggcaa 

gccaagaaaa 

tcagttgcgc 

caaaacaaat 

gagagaatga 

tgctttcccg 

tgctacattc 

aatgtggatt 

cgatggttat 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagectgae 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctcgtca 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caceggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

geagaegcag 

atcaaaaact 

cteggagaag 

caactcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

taccgggaag 

aaactggacc 

ggaggagggg 

caaggtgcgc 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgea 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 

tcaacccgtt 

gggaaaggtg 

catctttgaa 

ggctcgagga 



960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 581 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



-607- 



<220> 

<223> Mutant rep DNA sequence: 



14 0 GCC 



<400> 581 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctcgtca 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caccggggtg 

tcagagaatt 

cagaaatgcc 

gctccccaaa 

cgcctgtttg 

gcagacgcag 

atcaaaaact 

ctcggagaag 

caactcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

taccgggaag 

aaactggacc 

ggaggagggg 

caaggtgcgc 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgca 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 

tcaacccgtt 

gggaaaggtg 

catctttgaa 

ggctcgagga 



<210> 582 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 161 GCC 



<400> 582 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

gcccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 



-608- 



gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 583 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<220> 

<223> Mutant rep DNA sequence: 163 GCT 



<400> 583 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccaggctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 584 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



175 GCT 



<400> 584 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 



60 



-609- 



ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 3 60 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac aggctttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 96 0 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 0 0 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 585 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 193 GCG 



60 



<400> 585 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 18 0 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatgcga cgcacgtgtc gcagacgcag 60 0 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 78 0 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 90 0 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 



-610- 



gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



1560 
1S20 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 586 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 196 GCC 



<400> 586 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgcctc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctcgtca 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caccggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

gcagacgcag 

atcaaaaact 

ctcggagaag 

caactcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

taccgggaag 

aaactggacc 

ggaggagggg 

caaggtgcgc 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgca 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 

tcaacccgtt 

gggaaaggtg 

catctttgaa 

ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 587 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 197 GCC 



<400> 587 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 



60 
120 
180 
240 
300 
360 



-611- 



# 



taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtggc ccagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 7 80 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 90 0 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 12 6 0 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 150 0 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 192 0 

cactctctct ga 1932 

<210> 588 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 221 GCA 
<400> 588 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

gcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 7 80 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 0 0 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 150 0 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174 0 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 



300 
360 
420 



-612- 



# 



ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



1860 
1920 
1932 



<210> 589 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 228 GCG 

<400> 589 
acggcggggt 
ggcatttctg 
tctgacatgg 
cgcgactttc 
caatttgaga 
aaatccatgg 
taccgcggga 
gccggaggcg 
acccagcctg 
aatctcacgg 
gagcagaaca 
tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggcggggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctcgtca 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caccggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

gcagacgcag 

atcaaaaact 

ctcggagaag 

caactcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

taccgggaag 

aaactggacc 

ggaggagggg 

caaggtgcgc 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgca 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 

tcaacccgtt 

gggaaaggtg 

catctttgaa 

ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 590 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 231 GCC 



<400> 590 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 



-613- 



tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gccgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 591 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



234 GCG 



<400> 591 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggacg 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

cggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctcgtca 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 592 



-614- 



<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 237 GCC 



<400> 592 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 

gaactgggtg 

gattgagcag 

gcgccgtgtg 

ctacttccac 

tttcctgagt 

tttgccaaac 

ggtggatgag 

ggcgtggact 

gttggtggcg 

gaatcccaat 

ggtcgggtgg 

ggcctcatac 

ggacaatgcg 

gcagcccgtg 

cgatccccaa 

gaacaccatc 

agcccacact 

cgactgtgtc 

ggagtcggcc 

ctcggcccag 

gattgacggg 

atttgaactc 

agactttttc 

aaagggtgga 

ggtgcgcgag 

agacaggtac 

cagacaatgc 

ctgtttagag 

tcagaaactg 

cgatctggtc 

gtatggctgc 



gtccccagcg 

gccgagaagg 

gcacccctga 

agtaaggccc 

atgcacgtgc 

cagattcgcg 

tggttcgcgg 

tgctacatcc 

aatatggaac 

cagcatctga 

tctgatgcgc 

ctcgtggaca 

atctccttca 

ggaaagatta 

gaggacattt 

tatgcggctt 

tggctgtttg 

gtgcccttct 

gacaagatgg 

aaagccattc 

atagacccga 

aactcaacga 

acccgccgtc 

cggtgggcaa 

gccaagaaaa 

tcagttgcgc 

caaaacaaat 

gagagaatga 

tgctttcccg 

tgctacattc 

aatgtggatt 

cgatggttat 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattgc 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctcgtca 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caccggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

gcagacgcag 

atcaaaaact 

ctcggagaag 

caactcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

taccgggaag 

aaactggacc 

ggaggagggg 

caaggtgcgc 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgca 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 

tcaacccgtt 

gggaaaggtg 

catctttgaa 

ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 593 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 250 GCC 



<400> 593 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcagcc 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 



60 
12 0 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 



-615- 



# 



acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
15S0 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 594 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 258 GCC 



<400> 594 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 

gaactgggtg 

gattgagcag 

gcgccgtgtg 

ctacttccac 

tttcctgagt 

tttgccaaac 

ggtggatgag 

ggcgtggact 

gttggtggcg 

gaatcccaat 

ggtcgggtgg 

ggcctcatac 

ggacaatgcg 

gcagcccgtg 

cgatccccaa 

gaacaccatc 

agcccacact 

cgactgtgtc 

ggagtcggcc 

ctcggcccag 

gattgacggg 

atttgaactc 

agactttttc 

aaagggtgga 

ggtgcgcgag 

agacaggtac 

cagacaatgc 

ctgtttagag 

tcagaaactg 

cgatctggtc 

gtatggctgc 



gtccccagcg 

gccgagaagg 

gcacccctga 

agtaaggccc 

atgcacgtgc 

cagattcgcg 

tggttcgcgg 

tgctacatcc 

aatatggaac 

cagcatctga 

tctgatgcgc 

ctcgtggaca 

atctccttca 

ggaaagatta 

gaggacattt 

tatgcggctt 

tggctgtttg 

gtgcccttct 

gacaagatgg 

aaagccattc 

atagacccga 

aactcaacga 

acccgccgtc 

cggtgggcaa 

gccaagaaaa 

tcagttgcgc 

caaaacaaat 

gagagaatga 

tgctttcccg 

tgctacattc 

aatgtggatt 

cgatggttat 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctcgtca 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caccggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

gcagacgcag 

atcaaaaact 

ctcggagaag 

cgcctcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

taccgggaag 

aaactggacc 

ggaggagggg 

caaggtgcgc 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgca 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 

tcaacccgtt 

gggaaaggtg 

catctttgaa 

ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 595 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 



-616- 



# 



<223> Mutant rep DNA sequence: 260 GCG 



<400> 595 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caccggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

gcagacgcag 

atcaaaaact 

ctcggagaag 

caactcggcg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

taccgggaag 

aaactggacc 

ggaggagggg 

caaggtgcgc 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgca 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 

tcaacccgtt 

gggaaaggtg 

catctttgaa 

ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 596 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



2 63 GCC 



<400> 596 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaagcca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 



-617- 



# 



aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



<210> 597 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<220> 

<223> Mutant rep DNA sequence: 



264 GCG 



<400> 597 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatcg 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
cggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 598 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



334 GCG 



<400> 598 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 



60 
120 



-618- 



# 



840 
900 
960 



tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg cgcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 126 0 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 150 0 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 599 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 335 GCT 
<400> 599 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg gggctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 



720 
780 
840 
900 
960 



-619- 



® 



gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 600 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 337 GCT 



<400> 600 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcagc 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctcgtca 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caccggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

gcagacgcag 

atcaaaaact 

ctcggagaag 

caactcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

taccgggaag 

aaactggacc 

ggaggagggg 

caaggtgcgc 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgca 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 

tcaacccgtt 

gggaaaggtg 

catctttgaa 

ggctcgagga 



<210> 601 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 341 GCC 



<400> 601 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 



1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 



-620- 



gccggaggcg 
acccagcctg 
aatctcacgg 
gagcagaaca 
tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
gccaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 602 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<22 3> Mutant rep DNA sequence: 



342 GCC 



<400> 602 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accgccatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caccggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

gcagacgcag 

atcaaaaact 

ctcggagaag 

caactcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

taccgggaag 

aaactggacc 

ggaggagggg 

caaggtgcgc 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgca 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 

tcaacccgtt 

gggaaaggtg 

catctttgaa 



60 
12 0 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 



-621- 



caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



1920 
1932 



<210> 603 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



347 GCA 



<400> 603 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccgc 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctcgtca 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caccggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

gcagacgcag 

atcaaaaact 

ctcggagaag 

caactcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

taccgggaag 

aaactggacc 

ggaggagggg 

caaggtgcgc 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgca 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 

tcaacccgtt 

gggaaaggtg 

catctttgaa 

ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 604 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



350 AAT 



<400> 604 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 



-622- 



cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacaat 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



<210> 605 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 350 GCT 



caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<400> 605 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 

<210> 606 
<211> 1932 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacgct 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



-623- 



<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 354 GCC 



<400> 606 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 

gaactgggtg 

gattgagcag 

gcgccgtgtg 

ctacttccac 

tttcctgagt 

tttgccaaac 

ggtggatgag 

ggcgtggact 

gttggtggcg 

gaatcccaat 

ggtcgggtgg 

ggcctcatac 

ggacaatgcg 

gcagcccgtg 

cgatccccaa 

gaacaccatc 

agcccacact 

cgactgtgtc 

ggagtcggcc 

ctcggcccag 

gattgacggg 

atttgaactc 

agactttttc 

aaagggtgga 

ggtgcgcgag 

agacaggtac 

cagacaatgc 

ctgtttagag 

tcagaaactg 

cgatctggtc 

gtatggctgc 



gtccccagcg 

gccgagaagg 

gcacccctga 

agtaaggccc 

atgcacgtgc 

cagattcgcg 

tggttcgcgg 

tgctacatcc 

aatatggaac 

cagcatctga 

tctgatgcgc 

ctcgtggaca 

atctccttca 

ggaaagatta 

gaggacattt 

tatgcggctt 

tggctgtttg 

gtgcccttcg 

gacaagatgg 

aaagccattc 

atagacccga 

aactcaacga 

acccgccgtc 

cggtgggcaa 

gccaagaaaa 

tcagttgcgc 

caaaacaaat 

gagagaatga 

tgctttcccg 

tgctacattc 

aatgtggatt 

cgatggttat 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

ccgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctcgtca 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caccggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

gcagacgcag 

atcaaaaact 

ctcggagaag 

caactcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

taccgggaag 

aaactggacc 

ggaggagggg 

caaggtgcgc 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgca 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 

tcaacccgtt 

gggaaaggtg 

catctttgaa 

ggctcgagga 



<210> 607 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 363 GCC 



<400> 607 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 



-624- 



accaacatcg 
aatgaggcct 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 608 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 364 GCT 



<400> 608 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaacg 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ctcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 

gaactgggtg 

gattgagcag 

gcgccgtgtg 

ctacttccac 

tttcctgagt 

tttgccaaac 

ggtggatgag 

ggcgtggact 

gttggtggcg 

gaatcccaat 

ggtcgggtgg 

ggcctcatac 

ggacaatgcg 

gcagcccgtg 

cgatccccaa 

gaacaccatc 

agcccacact 

cgactgtgtc 

ggagtcggcc 

ctcggcccag 

gattgacggg 

atttgaactc 

agactttttc 

aaagggtgga 

ggtgcgcgag 

agacaggtac 

cagacaatgc 

ctgtttagag 

tcagaaactg 

cgatctggtc 

gtatggctgc 



gtccccagcg 

gccgagaagg 

gcacccctga 

agtaaggccc 

atgcacgtgc 

cagattcgcg 

tggttcgcgg 

tgctacatcc 

aatatggaac 

cagcatctga 

tctgatgcgc 

ctcgtggaca 

atctccttca 

ggaaagatta 

gaggacattt 

tatgcggctt 

tggctgtttg 

gtgcccttct 

gacaagatgg 

aaagccattc 

atagacccga 

aactcaacga 

acccgccgtc 

cggtgggcaa 

gccaagaaaa 

tcagttgcgc 

caaaacaaat 

gagagaatga 

tgctttcccg 

tgctacattc 

aatgtggatt 

cgatggttat 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctcgtca 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caccggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

gcagacgcag 

atcaaaaact 

ctcggagaag 

caactcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

taccgggaag 

aaactggacc 

ggaggagggg 

caaggtgcgc 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgca 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 

tcaacccgtt 

gggaaaggtg 

catctttgaa 

ggctcgagga 



1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 609 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



367 GCC 



-625- 



780 
840 
900 



<400> 609 cr . 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcgc cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 126 0 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 610 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 370 GCC 



60 



540 
600 
660 



<400> 610 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 18 0 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgcc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 138 0 



-626- 



gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 611 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 376 GCG 



<400> 611 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatcgcgtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctcgtca 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caccggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

gcagacgcag 

atcaaaaact 

ctcggagaag 

caactcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

taccgggaag 

aaactggacc 

ggaggagggg 

caaggtgcgc 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgca 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 

tcaacccgtt 

gggaaaggtg 

catctttgaa 

ggctcgagga 



<210> 612 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 381 GCG 
<400> 612 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
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# 



caatttgaga 
aaatccatgg 
taccgcggga 
gccggaggcg 
acccagcctg 
aatctcacgg 
gagcagaaca 
tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
gcgatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 613 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 382 GCG 



<400> 613 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aaggcgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 



300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
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ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 192 0 

cactctctct ga 1932 



<210> 614 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 389 GCG 



<400> 614 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 3 60 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggaggcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 12 60 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 16 8 0 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174 0 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 192 0 

cactctctct ga 1932 



<210> 615 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 4 07 GCC 



<400> 615 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 



-629- 



aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 10 80 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

gtggaccaga aatgcaaggc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174 0 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 186 0 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 192 0 

cactctctct ga 1932 



!"U <210> 616 

J£: <211> 1932 

S) <212> DNA 

<213> Artificial Sequence 

Mi <220> 

ffj <223> Mutant rep DNA sequence: 411 GCA 



<400> 616 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 3 60 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 90 0 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 120 0 

gtggaccaga aatgcaagtc ctcggcccag gcagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 150 0 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 180 0 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 192 0 

cactctctct ga 1932 



-630- 



<210> 617 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 414 GCT 



<400> 617 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccgg 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 618 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 420 GCT 



<400> 618 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 



-631- 



attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcaccgct 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



<210> 619 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 421 GCC 



<400> 619 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 12 60 

gccaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



<210> 620 

<211> 1932 

<212> DNA 

<213> Artificial Sequence 



-632- 



<220> 

<223> Mutant rep DNA sequence: 422 GCC 



<400> 620 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 30 0 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

Ms cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

O attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

f?J acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

ir! accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

[j=; aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

fy aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

fli gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 12 60 

"f> aacgccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

'%[ ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

yy gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

s gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

Lrj : gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

p; gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

H : ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

\| tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

Pi ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



<210> 621 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 424 GCG 
<400> 621 

acggcggggt tttacgagat 
ggcatttctg acagctttgt 
tctgacatgg atctgaatct 
cgcgactttc tgacggaatg 
caatttgaga agggagagag 
aaatccatgg ttttgggacg 
taccgcggga tcgagccgac 
gccggaggcg ggaacaaggt 
acccagcctg agctccagtg 
aatctcacgg agcgtaaacg 
gagcagaaca aagagaatca 
tcagccaggt acatggagct 
cagtggatcc aggaggacca 
tcccaaatca aggctgcctt 
cccgactacc tggtgggcca 
attttggaac taaacgggta 
acgaaaaagt tcggcaagag 
accaacatcg cggaggccat 
aatgagaact ttcccttcaa 
aagatgaccg ccaaggtcgt 



tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

gcagcccgtg gaggacattt ccagcaatcg gatttataaa 90 0 

cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 
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gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaacg cgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 150 0 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 15 60 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



<210> 622 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 428 GCT 



<400> 622 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt ggctgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 15 00 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 156 0 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 16 8 0 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 18 0 0 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



<210> 623 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence:429 GCC 
<400> 623 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 
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ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 6 00 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 7 80 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

D gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 12 60 

Pi aacaccaaca tgtgcgccgt gattgccggg aactcaacga ccttcgaaca ccagcagccg 1320 

m'i ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

JJ: 1 ; gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

W gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

fy gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 15 60 

Jc gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

w ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

5 tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

Mi ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 18 60 

ffj caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

sJJ, cactctctct ga 1932 



<210> 624 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 438 GCG 



<400> 624 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 60 0 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 12 60 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca cgcgcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 
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gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



<210> 625 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 440 GCG 



<400> 625 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 12 60 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcaggcg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 15 00 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 16 80 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



<210> 626 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 451 GCC 



<400> 626 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
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taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 12 60 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc gcccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



<210> 627 

<211> 1932 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 460 GCG 



<400> 627 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttggggcg 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 
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ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 

<210> 628 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



1860 
1920 
1932 



<220> 

<223> Mutant rep DNA sequence: 



462 GCC 



<400> 628 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcgccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
c cage age eg 
ctttgggaag 
ggttgaggtg 
cagtgacgea 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 629 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



462 ATA 



<400> 629 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 



60 
12 0 
180 
240 
300 
360 
420 
480 
540 
600 
660 
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tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 10 80 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 12 60 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcataaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



<210> 630 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 484 GCC 
<400> 630 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 0 0 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaag cctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 18 00 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



<210> 631 
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<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 488 GCG 



<400> 631 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 6 60 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 9 00 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 10 80 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa agcgggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 15 60 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



<210> 632 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 495 GCC 



<400> 632 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 7 80 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 
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acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



<210> 633 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 497 GCC 



<400> 633 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 10 80 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgccgc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 156 0 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 168 0 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 180 0 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 192 0 

cactctctct ga 1932 



<210> 634 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Mutant rep DNA sequence: 497 CGA 



<400> 634 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccg 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
aagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 635 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 497 CTC 



<400> 635 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 



-642- 



hi: 



aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgccct 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 636 

<211> 1932 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 497 TAC 



<400> 636 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 

cggtgggcaa 

gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgccta 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 637 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



4 98 GCT 



<400> 637 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 



-643- 



tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cgctgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 192 0 

cactctctct ga 1932 



<210> 638 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence :499 GCC 



<400> 638 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgccgca 150 0 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 156 0 



-644- 



gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 639 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 503 GCG 



<400> 639 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatatagcgg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 640 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 510 GCA 



<400> 640 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 



1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
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gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 60 0 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgca tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 641 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 511 GCA 
<400> 641 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag gcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 
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• 



caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 192 0 
cactctctct ga 1932 

<210> 642 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 512 GCT 



<400> 642 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 6 0 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 30 0 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 150 0 

gatataagtg agcccaaacg ggtgcgcgag tcagctgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174 0 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 18 00 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 192 0 

cactctctct ga 1932 



<210> 643 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 516 GCG 



<400> 643 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 
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# 



cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 90 0 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccagcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



<210> 644 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 517 GCT 



r s: <400> 644 

flj acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

y. ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

l h i tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

U caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

N ! aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 6 00 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 6 60 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 10 80 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 12 60 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcggc ttcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



<210> 645 
<211> 1932 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 517 AAC 



<400> 645 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggc cc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgaa 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
ctcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
12 0 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 646 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 518 GCA 



<400> 646 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 



-649- 



accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
ggcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 647 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 519 GCG 



<400> 647 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagcggcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 648 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 598 GCA 



-650- 



<400> 648 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

N' aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

D aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 120 0 

f=; gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

SjTj aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

TV gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

PU gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

j::: gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

- ,; aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

s ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

jU=. tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat ggcaaaggtg 1800 

jp|! ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

\X caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

="""' cactctctct ga 1932 



<210> 649 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 600 GCG 
<400> 649 

acggcggggt tttacgagat 
ggcatttctg acagctttgt 
tctgacatgg atctgaatct 
cgcgactttc tgacggaatg 
caatttgaga agggagagag 
aaatccatgg ttttgggacg 
taccgcggga tcgagccgac 
gccggaggcg ggaacaaggt 
acccagcctg agctccagtg 
aatctcacgg agcgtaaacg 
gagcagaaca aagagaatca 
tcagccaggt acatggagct 
cagtggatcc aggaggacca 
tcccaaatca aggctgcctt 
cccgactacc tggtgggcca 
attttggaac taaacgggta 
acgaaaaagt tcggcaagag 
accaacatcg cggaggccat 
aatgagaact ttcccttcaa 
aagatgaccg ccaaggtcgt 
gtggaccaga aatgcaagtc 
aacaccaaca tgtgcgccgt 
ttgcaagacc ggatgttcaa 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 



-651- 



gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggcg 
catctttgaa 
ggctcgagga 



<210> 650 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 601 GCA 



<400> 650 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

gcagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 651 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 335 420 495 GCT GCC GCC 
<400> 651 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 



1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 



-652- 



# 



caatttgaga 
aaatccatgg 
taccgcggga 
gccggaggcg 
acccagcctg 
aatctcacgg 
gagcagaaca 
tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
gggctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gagccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcaccgcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 652 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 39 140 GCA GCC 



<400> 652 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 



gcatctgccc 
gccggcagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatgcc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 



300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 



-653- 



ID 



ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



1740 
1800 
1860 
1920 
1932 



<210> 653 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



279 428 451 GCC GCT GCC 



<400> 653 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
ggctgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
gcccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaagccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 654 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



125 237 600 GCG GCC GCG 



<400> 654 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgcgccgac 
ggaacaaggt 
agctccagtg 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 



60 
120 
180 
240 
300 
360 
420 
480 
540 



-654- 




aatctcacgg 
gagcagaaca 
tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



cgcacgtgtc gcagacgcag 
cggtgatcag atcaaaaact 
aggggattgc ctcggagaag 
atgcggcctc caactcgcgg 
tgagcctgac taaaaccgcc 
ccagcaatcg gatttataaa 
ccgtctttct gggatgggcc 
ggcctgcaac taccgggaag 
acgggtgcgt aaactggacc 
tgatctggtg ggaggagggg 
tcggaggaag caaggtgcgc 
ctcccgtgat cgtcacctcc 
ccttcgaaca ccagcagccg 
tggatcatga ctttgggaag 
aggatcacgt ggttgaggtg 
gacccgcccc cagtgacgca 
agccatcgac gtcagacgcg 
gttctcgtca cgtgggcatg 
atcagaattc aaatatctgc 
tgtcagaatc tcaacccgtt 
atcatatcat gggaaaggcg 
tggatgactg catctttgaa 
cttccagatt ggctcgagga 



600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 655 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 163 259 GCT GCG 
<400> 655 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccaggctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 60 0 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 66 0 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caacgcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 90 0 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 10 80 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174 0 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 186 0 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



-655- 



<210> 656 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 17 127 189 GCG GOT GCG 



<400> 656 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccggc 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggcggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacgc 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 657 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



350 428 GCT GCT 



<400> 657 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 



-656- 



attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



cgatccccaa 
gaacaccatc 
agcccacgct 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
ggctgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 658 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



54 33 8 4 95 GCC GCC GCC 



<400> 658 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctgg 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gagccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caccggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

gcagacgcag 

atcaaaaact 

ctcggagaag 

caactcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

tgccgggaag 

aaactggacc 

ggaggagggg 

caaggtgcgc 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgca 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 

tcaacccgtt 

gggaaaggtg 

catctttgaa 

ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 659 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



-657- 



# 



<220> 

<223> Mutant rep DNA sequence: 350 420 GCT GCC 
<400> 659 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 3 60 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 90 0 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacgct gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcaccgcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 660 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 189 197 518 GCG GCG GCA 
<400> 660 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 
aatctcacgg agcgtaaacg gttggcggcg cagcatctga cgcacgtggc gcagacgcag 600 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 96 0 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 120 0 



-658- 




gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ctcccgtgat cgtcacctcc 
ccttcgaaca ccagcagccg 
tggatcatga ctttgggaag 
aggatcacgt ggttgaggtg 
gacccgcccc cagtgacgca 
agccatcgac ggcagacgcg 
gttctcgtca cgtgggcatg 
atcagaattc aaatatctgc 
tgtcagaatc tcaacccgtt 
atcatatcat gggaaaggtg 
tggatgactg catctttgaa 
cttccagatt ggctcgagga 



1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 661 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 468 516 GCC GCG 
<400> 661 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 3 60 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 10 80 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 12 60 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agcctttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccagcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 662 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 127 221 350 54 140 GCT 
GCA GCT GCC GCC 



<400> 662 



-659- 



acggcggggt 
ggcatttctg 
tctgacatgg 
cgcgactttc 
caatttgaga 
aaatccatgg 
taccgcggga 
gccggaggcg 
acccagcctg 
aatctcacgg 
gagcagaaca 
gcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccggc 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacgct 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctgg 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatgcc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 663 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



221 285 GCA GCG 



<400> 663 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

gcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggcgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
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gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 192 0 

cactctctct ga 1932 



<210> 664 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 23 495 GCT GCC 



<400> 664 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcattgctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 30 0 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 7 80 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 12 60 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 186 0 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 192 0 

cactctctct ga 1932 



<210> 665 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 20 54 420 495 GCC GCC GCC 
GCC 



<400> 665 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctggcc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 
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# 



caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 30 0 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 10 80 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcaccgcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 186 0 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 192 0 

cactctctct ga 1932 



K <210> 666 

ry <2ii> 1932 

M; <212> DNA 

: % j <213> Artificial Sequence 

*"» ! <22 0> 

N ! <223> Mutant rep DNA sequence: 412 612 GCC GCG 



<400> 666 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 7 80 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 0 0 

gtggaccaga aatgcaagtc ctcggcccag atagccccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 15 0 0 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 
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# 



ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 
ccagacgctt gcactgcctg cgatctggtc aatgcggatt tggatgactg catctttgaa 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



1740 
1800 
1860 
1920 
1932 



<210> 667 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



197 412 GCG GCC 



<400> 667 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagccccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtggc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 668 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



412 4 95 511 GCC GCC GCA 



<400> 668 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 



60 
120 
180 
240 
300 
360 
420 
480 
540 



-663- 



# 



aatctcacgg 
gagcagaaca 
tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagccccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
gcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gagccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 669 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



98 422 GCC GCC 



<400> 669 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacgccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctcgtca 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
cgccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



-664- 



# 



<210> 670 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



17 127 189 GCG GCT GCG 



<400> 670 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccggc 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggcggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacgc 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 671 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



2 0 54 495 GCC GCC GCC 



<400> 671 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 



gtccccagcg 
gccgagaagg 
gcacccctgg 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 



gcatctggcc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 



-665- 



# 



attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 

cggtgggcaa 

gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gagccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 672 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 54 163 GCC GCT 



<400> 672 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccaggctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctgg 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 673 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



-666- 



<220> 

<223> Mutant rep DNA sequence: 259 54 GCG GCC 



<400> 673 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctgg 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caacgcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 674 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 335 399 GCT GCG 



<400> 674 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
gggctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggcgcgc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 



-667- 



# 



gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 150 0 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174 0 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 192 0 

cactctctct ga 1932 



<210> 675 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 221 432 GCA GCA 



<400> 675 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
gcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 7 80 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 10 80 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aacgcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



<210> 676 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 259 516 GCG GCG 
<400> 676 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 



-668- 



# 



ggcatttctg 
tctgacatgg 
cgcgactttc 
caatttgaga 
aaatccatgg 
taccgcggga 
gccggaggcg 
acccagcctg 
aatctcacgg 
gagcagaaca 
tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccagcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caacgcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 677 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



495 516 GCC GCG 



<400> 677 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gagccgcccc 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 



-669- 



gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



agccagcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 678 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 414 14 GCT GCC 



<400> 678 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 

ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccgg 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



cccttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 679 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 74 402 495 GCG GCC GCC 



<400> 679 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 

agggagagag 

ttttgggacg 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccg 
atgcacgtgc 
cagattcgcg 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 



1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
12 0 
180 
240 
300 
360 



-670- 



taccgcggga 
gccggaggcg 
acccagcctg 
aatctcacgg 
gagcagaaca 
tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggcccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gagccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



420 
480 
540 
600 
660 
72 0 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 680 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<22 3> Mutant rep DNA sequence: 



228 462 497 GCC GCC GCC 



<400> 680 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcgccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggccgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgccgc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 



-671- 



ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 681 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 290 338 GCG GCC 
<400> 681 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgcg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac tgccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 10 80 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 12 60 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 682 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 140 511 GCC GCA 
<400> 682 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 36 0 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatgcc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 66 0 



-672- 



tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
gcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 683 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



86 378 GCG GCG 



<400> 683 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagcgag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gat t gage ag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgecaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gecgagaagg 
gcacccctga 
agtaaggece 
atgcacgtgc 
cagattcgeg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tetgatgege 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
teagttgege 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caceggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
geagaegcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggcggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 684 
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<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 54 86 GCC GCG 



<400> 684 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagcgag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 10 80 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 16 80 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



<210> 685 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 214 495 140 GCG GCC GCC 



<400> 685 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 36 0 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatgcc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 48 0 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 60 0 

gagcagaaca aagagaatca gaatcccaat tctgatgcgg cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 
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acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 12 60 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 15 60 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



<210> 686 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 495 511 GCC GCA 



<400> 686 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 10 80 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag gcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 192 0 

cactctctct ga 1932 



<210> 687 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Mutant rep DNA sequence: 495 54 GCC GCC 



<400> 687 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 48 0 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 60 0 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



<210> 688 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 197 495 GCG GCC 



<400> 688 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtggc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 12 60 



-676- 



aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ccttcgaaca 
tggatcatga 
aggatcacgt 
gagccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 

cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 689 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 261 20 GCC GCC 



<400> 689 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

gcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctggcc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 690 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



54 2 0 GCC GCC 



<400> 690 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctggcc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 



60 
120 



-677- 



# 



tctgacatgg 
cgcgactttc 
caatttgaga 
aaatccatgg 
taccgcggga 
gccggaggcg 
acccagcctg 
aatctcacgg 
gagcagaaca 
tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gcacccctgg 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 691 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 197 42 0 GCG GCC 



<400> 691 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtggc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcaccgcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 



-678- 



# 



gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 168 0 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174 0 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 180 0 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 186 0 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 692 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 54 338 495 GCC GCC GCC 
<400> 692 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

M= tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

Hi cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

5' caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

jf! aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

W taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

PU gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 48 0 

ff; acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

5 i=l aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

T gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

Ci tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

a cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

y, tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

L: cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

!* ! attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

H ; acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac tgccgggaag 1020 

SI accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

f! aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

'"" aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 693 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 197 427 GCG GCG 
<400> 693 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 3 60 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 



-679- 



gccggaggcg 
acccagcctg 
aatctcacgg 
gagcagaaca 
tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgc 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ccaattactt 
agtatttaag 
cgcacgtggc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 694 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 
GCC GCG 



54 228 370 387 GCC GCC 



<400> 694 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgc 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggccgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgcc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 



gtccccagcg 
gccgagaagg 
gcacccctgg 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 



-680- 



ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



1860 
1920 
1932 



<210> 695 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



221 2 89 GCA GCC 



<400> 695 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

gcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcaggccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 696 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 54 163 GCC GCT 



<400> 696 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccaggctg 

aatctcacgg 

gagcagaaca 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 



gtccccagcg 
gccgagaagg 
gcacccctgg 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 



-681- 



tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 697 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



341 407 420 GCC GCC GCC 



<400> 697 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

gccaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaaggc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctcgtca 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caccggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

gcagacgcag 

atcaaaaact 

ctcggagaag 

caactcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

taccgggaag 

aaactggacc 

ggaggagggg 

caaggtgcgc 

cgtcaccgcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgca 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 

tcaacccgtt 

gggaaaggtg 

catctttgaa 

ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 698 



-682- 



<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



54 22 8 GCC GCC 



<400> 698 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggccgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctgg 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 699 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



96 125 511 GCA GCG GCA 



<400> 699 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgcgccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggcaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 



-683- 



acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
gcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 700 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



197 420 GCG GCC 



<400> 700 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtggc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcaccgcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 701 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 



-684- 



<223> Mutant rep DNA sequence: 334 428 499 GCG GCT GCC 



<400> 701 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
ggctgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
cgcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgccgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 702 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



197 414 GCG GCT 



<400> 702 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccgg 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtggc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 



-685- 



# 



aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 703 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 30 54 127 GCG GCC GCT 



<400> 703 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccggc 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 
gaactgggcg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctgg 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 704 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



29 260 GCG GCG 



<400> 704 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaacgcggtg gccgagaagg aatgggagtt gccgccagat 



60 
120 



-686- 



tctgacatgg 
cgcgactttc 
caatttgaga 
aaatccatgg 
taccgcggga 
gccggaggcg 
acccagcctg 
aatctcacgg 
gagcagaaca 
tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcggcg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 705 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



29 260 GCG GCG 



<400> 705 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 



tgtgattaag 
gaacgcggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcggcg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 



-687- 



# 



gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 706 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



1620 
1680 
1740 
1800 
1860 
1920 
1932 



<220> 

<223> Mutant rep DNA sequence; 



4 484 GCT GCC 



<400> 706 

acggcggggg 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaag 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



cttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

cctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctcgtca 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caccggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

gcagacgcag 

atcaaaaact 

ctcggagaag 

caactcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

taccgggaag 

aaactggacc 

ggaggagggg 

caaggtgcgc 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgca 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 

tcaacccgtt 

gggaaaggtg 

catctttgaa 

ggctcgagga 



<210> 707 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 258 124 132 GCC GCC GCC 



<400> 707 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcgggg 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
ccgagccgac 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tgggccgcgg 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
12 0 
180 
240 
300 
360 
420 



-688- 



# 



gccggaggcg 
acccagcctg 
aatctcacgg 
gagcagaaca 
tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



ggtggatgag 

ggcgtggact 

gttggtggcg 

gaatcccaat 

ggtcgggtgg 

ggcctcatac 

ggacaatgcg 

gcagcccgtg 

cgatccccaa 

gaacaccatc 

agcccacact 

cgactgtgtc 

ggagtcggcc 

ctcggcccag 

gattgacggg 

atttgaactc 

agactttttc 

aaagggtgga 

ggtgcgcgag 

agacaggtac 

cagacaatgc 

ctgtttagag 

tcagaaactg 

cgatctggtc 

gtatggctgc 



tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
cgcctcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 708 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 231 497 GCC GCC 



<400> 708 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
gccgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgccgc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caccggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

gcagacgcag 

atcaaaaact 

ctcggagaag 

caactcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

taccgggaag 

aaactggacc 

ggaggagggg 

caaggtgcgc 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgca 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 

tcaacccgtt 

gggaaaggtg 

catctttgaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 



-689- 



# 



caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



1920 
1932 



<210> 709 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



221 258 GCA GCC 



<400> 709 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

gcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
cgcctcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 710 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



234 264 326 GCG GCG GCC 



<400> 710 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggacg 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
cggggattac 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 



-690- 



# 



cagtggatcc 
tcccaaatcg 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



aggaggacca 
cggctgcctt 
tggtgggcca 
taaacgggta 
tcggcgccag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 711 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



153 398 AGC GCG 



<400> 711 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 

<210> 712 
<211> 1932 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacagcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
cgcggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620' 
1680 
1740 
1800 
1860 
1920 
1932 



-691- 



# 



<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



53 216 GCG GCC 



<400> 712 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccgcga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtggccag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 713 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 



22 3 82 GCT GCG 



<400> 713 

acggcggggt 

ggcgcttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 



-692- 



# 



accaacatcg 
aatgagaact 
aaggcgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 714 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 231 411 GCC GCA 



<400> 714 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
gccgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
gcagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctcgtca 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 715 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 59 305 GCG GCC 



1080 
1140 
1200 
1260 
1320 
1380 
144 0 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



-693- 



# 



<400> 715 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

tagccgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaaggcgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 716 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



53 231 GCG GCC 



<400> 716 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 



gtccccagcg 
gccgagaagg 
gcacccgcga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
gccgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 



-694- 



# 



gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 717 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 258 498 GCC GCT 



<400> 717 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
cgcctcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cgctgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 718 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 88 231 GCC GCC 
<400> 718 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 



1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 



-695- 



# 



caatttgaga 
aaatccatgg 
taccgcggga 
gccggaggcg 
acccagcctg 
aatctcacgg 
gagcagaaca 
tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



cgccttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
gccgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctfc 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 719 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



101 363 GCA GCC 



<400> 719 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

gcatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgaggcct 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 



-696- 



# 



# 



ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



1740 
1800 
1860 
1920 
1932 



<210> 720 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



354 132 GCC GCC 



<400> 720 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tgggccgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttcg 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
ccgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



60 
12 0 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 721 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 



10 132 GCG GCC 



<400> 721 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 



tgtgattgcg 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tgggccgcgg 
tgctacatcc 
aatatggaac 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 



60 
120 
180 
240 
300 
360 
420 
480 
540 



-697- 



aatctcacgg 
gagcagaaca 
tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 722 
<211> 321 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> intron 630 tgc gcg 



<400> 722 

gtaccaaaac 

atgcgagaga 

agagtgcttt 

actgtgctac 

ggtcaatgtg 

cgcgcgatgg 



aaatgttctc 
atgaatcaga 
cccgtgtcag 
attcatcata 
gatttggatg 
ttatcttcca 



gtcacgtggg 
attcaaatat 
aatctcaacc 
tcatgggaaa 
actgcatctt 

g 



catgaatctg 
ctgcttcact 
cgtttctgtc 
ggtgccagac 
tgaacaataa 



atgctgtttc 
cacggacaga 
gtcaaaaagg 
gcttgcactg 
atgatttaaa 



cctgcagaca 
aagactgttt 
cgtatcagaa 
cctgcgatct 
tcaggtatgg 



600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
321 



<210> 723 
<211> 321 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> intron 630 tgc cgc 



<400> 723 

gtaccaaaac 

atgcgagaga 

agagtgcttt 

actgtgctac 

ggtcaatgtg 

ccgccgatgg 



aaatgttctc 
atgaatcaga 
cccgtgtcag 
attcatcata 
gatttggatg 
ttatcttcca 



gtcacgtggg 
attcaaatat 
aatctcaacc 
tcatgggaaa 
actgcatctt 

g 



catgaatctg 
ctgcttcact 
cgtttctgtc 
ggtgccagac 
tgaacaataa 



atgctgtttc 
cacggacaga 
gtcaaaaagg 
gcttgcactg 
atgatttaaa 



cctgcagaca 
aagactgttt 
cgtatcagaa 
cctgcgatct 
tcaggtatgg 



<210> 724 
<211> 321 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> intron 630 tgc cct 
<400> 724 

gtaccaaaac aaatgttctc gtcacgtggg catgaatctg atgctgtttc cctgcagaca 



60 
120 
180 
240 
300 
321 



60 



-698- 



atgcgagaga atgaatcaga attcaaatat ctgcttcact cacggacaga aagactgttt 120 

agagtgcttt cccgtgtcag aatctcaacc cgtttctgtc gtcaaaaagg cgtatcagaa 180 

actgtgctac attcatcata tcatgggaaa ggtgccagac gcttgcactg cctgcgatct 240 

ggtcaatgtg gatttggatg actgcatctt tgaacaataa atgatttaaa tcaggtatgg 30 0 

ccctcgatgg ttatcttcca g 321 



<210> 725 
<211> 321 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> intron 630 tgc tea 



<400> 725 

gtaccaaaac aaatgttctc gtcacgtggg catgaatctg atgctgtttc cctgcagaca 60 

atgcgagaga atgaatcaga attcaaatat ctgcttcact cacggacaga aagactgttt 120 

agagtgcttt cccgtgtcag aatctcaacc cgtttctgtc gtcaaaaagg cgtatcagaa 180 

actgtgctac attcatcata tcatgggaaa ggtgccagac gcttgcactg cctgcgatct 240 

ggtcaatgtg gatttggatg actgcatctt tgaacaataa atgatttaaa tcaggtatgg 300 

ctcacgatgg ttatcttcca g 321 



<210> 726 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mutant rep DNA sequence: 598 GAC 



<400> 726 

aeggeggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gecgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggece cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caceggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgeg aaaaactgat tcagagaatt 360 

taccgeggga tcgagccgac tttgecaaac tggttcgcgg tcacaaagac cagaaatggc 420 

geeggaggeg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcaegg agegtaaacg gttggtggcg cagcatctga cgcacgtgtc geagaegcag 600 

gagcagaaca aagagaatca gaatcccaat tetgatgege cggtgatcag atcaaaaact 660 

teagecaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac cteggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgeett ggacaatgcg ggaaagatta tgagectgae taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgeggett ccgtctttct gggatgggcc 960 

acgaaaaagt teggcaagag gaacaccatc tggctgtttg ggcctgcaac tacegggaag 1020 

accaacatcg eggaggecat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ecaaggtegt ggagteggee aaagecatte teggaggaag caaggtgege 12 00 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgaeggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgeaagace ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tetaegtcaa aaagggtgga gecaagaaaa gacccgcccc cagtgacgea 1500 

gatataagtg agcccaaacg ggtgcgcgag teagttgege agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctegtea cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tetgtegtea aaaaggcgta tcagaaactg tgetacatte atcatatcat ggacaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



<210> 727 
<211> 1932 



-699- 



0 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mutant rep DNA sequence: 598 AGC 



<400> 727 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 150 0 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gagcaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 192 0 

cactctctct ga 1932 



<210> 728 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mutant rep DNA sequence: 600 CCG 



<400> 728 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 



-700- 



CI 



accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 



agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 

cgtgggcatg 

aaatatctgc 
tcaacccgtt 
gggaaagccg 
catctttgaa 
ggctcgagga 



<210> 729 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mutant rep DNA sequence: 630 GCG 



<400> 729 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 

ggtgcgcgag 

agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggcgcg 



gtccccagcg 

gccgagaagg 

gcacccctga 

agtaaggccc 

atgcacgtgc 

cagattcgcg 

tggttcgcgg 

tgctacatcc 

aatatggaac 

cagcatctga 

tctgatgcgc 

ctcgtggaca 

atctccttca 

ggaaagatta 

gaggacattt 

tatgcggctt 

tggctgtttg 

gtgcccttct 

gacaagatgg 

aaagccattc 

atagacccga 

aactcaacga 

acccgccgtc 

cggtgggcaa 

gccaagaaaa 

tcagttgcgc 

caaaacaaat 

gagagaatga 

tgctttcccg 

tgctacattc 

aatgtggatt 

cgatggttat 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctcgtca 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 730 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mutant rep DNA sequence: 



1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



630 CGC 
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<400> 730 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 180 0 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggccgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga " " 1932 

<210> 731 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mutant rep DNA sequence: 630 TCA 
<400> 731 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 60 0 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 0 0 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 
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# 



gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctca 



cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 732 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mutant rep DNA sequence: 630 CCT 



<400> 732 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggccct 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 733 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CMV 1 primer 
<400> 733 

tgccaagtac gccccctat 

<210> 734 
<211> 23 



1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
12 0 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



19 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CMV 2 primer 
<400> 734 

aggtcatgta ctgggcataa tgc 

<210> 735 
<2ll> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> flourescence probe VIC-Tamra 
<400> 735 

tcaatgacgg taaatggccc gcct 
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